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Observations in Atomic Medicine 
The Carman Lecture! 
ROGER A. HARVEY, M.D. 
R. PRESIDENT, members and guests of ditional meetings, and new colleagues 


the Radiological Society of North 
America: Only those of you who have pre- 
ceded me in this honor can fully appreciate 
the humility and responsibility which this 
occasion brings to me. I am undoubtedly 
expected to devote myself to some par- 
ticular aspect of high-energy radiations, 
but I feel that so much has been written on 
separate aspects of this subject that I might 
better try to tie together this vast field of 
atomic radiations with some of its social 
implications. 

Atomic medicine is admittedly a long 
way from the original and primary interests 
of the man whose memory this annual lec- 
ture honors. However, those who knew 
him best described him as “alert for all 
that was new, he nevertheless maintained a 
wholesome skepticism” (1). This charac- 
terization also best represents the attitude 
of many in this audience toward the sub- 
ject of atomic medicine. 

I feel a sense of being overwhelmed when 
I try to form an objective opinion from all 
the data and knowledge which have so 
rapidly accumulated in this field. Medi- 
cine itself seems to have been split wide 
open, and there are chain reactions taking 
place in many directions so that special- 
ties have developed within specialties; 
there are new societies, new journals, ad- 


’ From the Department of Radiology, University of Illinois, College of Medicine, Chicago, III. 


speaking a strange language. I recently 
came across something which gave me 
considerable encouragement and reassur- 
ance. Dr. Samuel Bigelow wrote a paper 
entitled ‘Practical Views on Medical Edu- 
cation,’’ which was published in 1850 by 
vote of the Medical Faculty of Harvard 
University (2). I quote: “In modern 
times the constituent branches of medical 
science are so expanded that they are not 
acquired by any physician in a lifetime, and 
still less by a student during his pupilage. 
The same is true even of many individual 
branches. Medical science has at this day 
become so unwieldy, and contains so much 
that is unnecessary, at least to beginners, 
that the attempt to explain to students the 
whole is likely to involve the result of their 
learning but little.’ That statement has 
become even more appropriate during the 
ensuing hundred years, and it is therefore 
with but slight apology that I have to omit 
mention of many contributions to our 
knowledge of atomic medicine. 

A most conservative look at the thera- 
peutic radioactive isotopes reveals only 
I'*! and the thyroid, P** and polycythemia 
(rubra) vera or leukemia, Au'®* and the 
prostate or ascites, and finally Co® and 
bombs. This has been the order of their 
usefulness or effectiveness, determined in 
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large part by the opportunities we have 
had to work with them, and by the tend- 
ency in radiology to overlook uses which 
are not related to cancer. The implied 
failure of these materials to furnish an im- 
mediate answer to the cancer problem has 
temporarily blinded us to their greatest 
and continuing usefulness in the fields of 
diagnostic tests and laboratory investiga- 
tion. It is difficult for us to predict an 
eventual specific use of these substances in 
the treatment of all cancer, or of several 
types of cancer, when we as a group appre- 
ciate the fact that they must have an organ 
or tumor specificity dosage one hundred 
times greater than total body dose in order 
to be safe. 

I’! has given us a pictorial and an elec- 
tronic approach to the metabolism of 
iodine and some of the functions of the 
thyroid gland. These uses are of far 
greater importance than the use of this ma- 
terial for cancer of the thyroid gland. My 
early experience with I'*! for cancer of the 
thyroid was misleading in that the initial 
cases were highly functioning cell types 
which readily concentrated the radioactive 
material and were favorably affected for 
several years. World War II shut off our 
supply of I'*', and so for a period of years 
it seemed to me that we had a near-specific 
weapon for thyroid cancer, and that it 
would be fairly easy to develop other specific 
radioisotopes for other types of cancer. 
I was so convinced of this that I predicted 
a radical change in the scope and tools of 
radiation therapy within a few years after 
the close of World War II. When I'*! 
again became available, several thyroid 
cancer patients in succession showed poor 
uptake of the material, due to disinterest 
in iodine of certain types of thyroid cancer. 
Therefore, we have come to the conclusion 
that only somewhere between 10 and 20 
per cent of thyroid cancers are amenable to 
this treatment. It is highly significant, 
however, that some of these patients could 
not have been as adequately treated or 
dramatically improved by any other form 
of therapy. 

In the meantime, I'*’ has built up a 
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tremendous usefulness in analyzing func- 
tional activities of the thyroid and making 
clear the relation of some of these states to 
pituitary influence. The impact of all this 
is apparent in my own institution, where 
thyroid surgery has been significantly re- 
duced and the number of basal metabolic 
rate determinations continues to decrease. 
It should be stressed that surgery is still the 
method of choice in the treatment of most 
nodular goiters and of certain localized and 
non-iodine-absorbing neoplasms. I still 
hesitate to completely concede the rest of 
the thyroid problem to I'*! because of cer- 
tain reservations related to long-term 
radiation effects. Autoradiographs of most 
carcinoma-bearing thyroids and toxic thy- 
roids indicate an uneven distribution of the 
radiation-emitting material, with the result 
that some areas receive considerably more 
radiation than others. Studies in the past 
have shown, nevertheless, that the total 
dose in the thyroid is actually not excessive, 
and that the exposure is concentrated in a 
fairly short period of time (3). More re- 
cent trends are toward more active ma- 
terial, so that the dose becomes still more of 
a single acute exposure affair. There is an 
increasing tendency, however, to admin- 
ister small repeated doses for periodic func- 
tional evaluations, which brings about a 
greater possibility of cell aberration due to 
successive small insults. There are some 
indications that a few of the early patients 
treated with I'*! for hyperthyroidism con- 
tinue to pick up increased amounts of the 
isotope in tracer studies, even though the 
thyroid status is normal by all other cri- 
teria. Histologically these areas of in- 
creased pick-up seem to be quite dormant. 

This problem of delayed effects is our 
special concern because the field of radio- 
activity has attracted so many outsiders 
that there has not been adequate oppor- 
tunity to give all of them the background 
in radiobiology which they need for their 
own, their patients’, and their neighbors’ 
protection. I would like to show you an 
example of carelessness which occurred to a 
casual acquaintance of mine about fifteen 
years ago. A young man, a graduate stu- 
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dent in biology, was using a very short-lived 
jodine isotope from a local cyclotron for 
thyroid research. Because the half-life of 
this material was very short, he had to per- 
form his animal experiments with utmost 
dispatch. Eventually, a blister developed 
on the side of his thumb. Although it was 
thermal in symptoms, he could not recall 
having burned himself. Healing was slow, 
and eventually atrophy and telangiectasis 
developed, and the diagnosis became defi- 
nite. In retracing his research technics, it 
was soon apparent that he had been hold- 
ing the target from the cyclotron between 
his thumb and index finger while he scraped 
off the radioactive accumulation with a 
pocket knife. The greatest collection of 
material was always nearer the thumb end 
of the target. He was aware of possible 
danger from this procedure, but felt that 
the method was so quick that there would 
be little chance of overdosage. I have not 
seen him in several years, but I did hear 
that he was considering prophylactic plastic 
surgery. The Atomic Energy Commission’s 
program of education and simultaneous 
promotion and control of use of radioactive 
isotopes deserves great credit in the pre- 
vention of incidents such as this. 

P* was our earliest and probably has 
been our most widely used radioactive iso- 
tope. Its therapeutic use is now largely 
confined to polycythemia (rubra) vera and 
certain forms of leukemia. It appears to be 
the treatment of choice in polycythemia, 
particularly in its later stages, but while 
the treatment seems to be quite effective, 
the incidence of the disease is so low that 
we tend to overlook this really big con- 
tribution. Red-blood-cell tagging has 
shown that the symptoms and complica- 
tions of polycythemia are due to a large 
increase in young red cells with a rather 
short average life rather than to the col- 
lection of mature or over-aged cells. The 
expectation that a high metabolism of phos- 
phorus by leukemic cells and adjacent tis- 
sues would lead to a near-specific thera- 
peutic agent in P** has not been borne out. 
The radiation effect is primarily due to 
suppression in hematopoietic centers rather 
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than selective or specific annihilation of 
phosphorus-greedy cells. The effect, there- 
fore, is not significantly different from that 
of externally applied radiation. Phos- 
phorus is, of course, used in the building of 
nuclear materials in white blood cells but, 
once fixed in the nuclear material, seems to 
remain until liberated by death of the cell 
(4). This fixation is in contrast to the be- 
havior of some other materials, which move 
in and out of cells almost at will during 
life. It is not surprising that the majority 
of the P** therapeutic work for leukemia is 
being administered by other than radiol- 
ogists. Even so, the trend is to look away 
from any form of radiation as the ultimate 
treatment of this disease. 

Au'®* is less specifically metabolized 
than either I'*' or P**, and therefore de- 
pends upon local or regional placement 
from direct external approaches. The 
localization can be further controlled by 
varying colloid particle size. Small particle 
size favors greater absorption and migra- 
tion, and large particle size restricts the 
travel. This material has contributed mod- 
erately to palliative therapy in advanced 
cancer where effusion or ascites is trouble- 
some. Seaman ef al. (5) have recently re- 
ported fairly typical experiences and 50 per 
cent of their patients obtained measurable 
palliation. It seems reasonable to expect 
even greater palliation from the prophylac- 
tic use of Au'® at or shortly after surgery 
when it is fairly certain that all of the 
cancer has not been removed. Direct in- 
filtration of the material into inoperable 
tumors has also produced palliation, but 
the inoperable nature of these growths im- 
plies their advanced state and unalterable 
eventual course. 

The use of Au" for localized or fairly 
well localized cancer of the prostate gland 
offers a promising lead, and the greatest 
need at the moment is for training of per- 
sonnel in the technics of administration. 
I have talked with several urologists across 
the country and find that many of them 
have been scared off this method after one 
or two tries, because of radiation cystitis, 
proctitis, or personal hazard. They may 
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also feel a sense of impatience as to outcome 
of the case in contrast to surgical removal, 
where their security lies in knowing that 
they have removed all that they can. 
Without a specific test for cancer of the 
prostate, this method of treatment, while a 
definite advance, is limited in what it can 
accomplish. After all, 21 per cent of males 
over forty years who are examined at 
autopsy show microscopic evidence of un- 
suspected cancer of the prostate gland 
(6). 

Co® and closely related emitters con- 
tinue to impress me as offering the greatest 
amount of help right now and in the im- 
mediate future. While this material has 
been widely proclaimed for its flexibility of 
application as a substitute for radium tubes 
and needles (7), I still feel that the maneu- 
verability, flexibility, and the intensity of 
output from large masses of radiocobalt 
are qualities which cannot be approached 
by other methods of equal power at this 
time. Since this latter aspect falls actually 
into the field of supervoltage therapy, I 
would like to delay further comment until a 
little later on in the presentation. 

In summary of these areas of usefulness 
of the isotopes, I cannot pass without a 
comment on subsidization. All of this 
work has been promoted by research grants 
and subsidies in one form or another. If 
users of these materials, or patients, ever 
have to pay realistic charges there will be a 
sharp decline in the interest and use of these 
agents. For several years I have been urg- 
ing various departments at our school to 
anticipate their needs in this field for budg- 
etary purposes, using this as a device to 
stimulate their thinking and planning in 
this field. As itis, if I do present them with 
a modest bill for supplies and equipment 
related to diagnosis or treatment, they 
throw up their hands and say they will have 
to stop using these fancy methods. Per- 
haps they know that I would rather assume 
the costs of their unpredictable demands on 
my own budget than see the program slow 
down. 

The most important area of use of radio- 
active isotopes has been and will continue 
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to be fundamental biology, biochemistry, 
and physiology. Many of these uses are 
one-experiment affairs, and the answer 
from such an investigation is often over- 
looked by us in clinical fields because it 
isn’t something that needs to be done over 
and over again. Exceptions, of course, are 
the diagnostic I'*' tests for thyroid activity 
and determinations of circulation time, cir- 
culating volume, interstitial fluid, tissue 
fluid, and plasma volume. Certain tumor 
localization methods can also be included 
in this area, and there is some recent evi- 
dence to indicate that brain tumor localiza- 
tions are improved by measurement of 
positron emissions (8) rather than gamma 
ray emissions, as in the past. Textbooks in 
the basic sciences have been extensively 
rewritten as tagging and tracer technics 
have replaced theory with fact. 

Simple transit-time studies have been 
enlarged so that we now appreciate two 
fundamental categories of materials. P*® 
is typical of the first group, in which fixa- 
tion may occur in a certain portion of a cell 
for the life of that cell and be available for 
reuse only on liberation by death of the 
cell. In the meantime, the intensity of 
radioactivity may have fallen appreciably. 
Radium, which is better known to us, is 
an example of an element which fixes itself 
in bone. Calcium, which we think of as 
being a fixed feature of bone, actually 
comes closer to the second category, since 
some of it can be shifted quite rapidly in 
and out of bone. Sodium and potassium 
are excellent examples of materials which 
are almost always on the move in, out, and 
between cells. Tracer technics are now so 
fine that some of these transfers, as in the 
case of potassium, can be studied when 
they involve only the amount released by a 
single muscle contraction. 

These materials and our experiences with 
them are now at the stage where we can 
confidently anticipate many important 
observations. It is true that many of 
these materials have proved useless and 
have been discarded, but the experience 
gained in determining that they had no 
value as we may have used them should 
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Fig. 1. Radioactive wrist bands used in conjunction with Geiger counter circuit and time-delay-relay circuit to 


prevent finger injury in heavy 


not be overlooked. We will undoubtedly 
return to several of these discarded items 
in the future, as new ideas or new equip- 
ment develop. Allergy, respiratory dis- 
eases, cancer, and even the aging processes 
are due for some real understanding as a re- 
sult of these new tools. Antibiotics are 
showing some mysterious relationship to 
cancer, and there are suggestions that some 
radioactive isotopes bring about an en- 
hancement of this antagonism. Enzyme 
systems also offer strong appeal for study 
by tagging methods in relation to cancer. 
The tagging of viruses, bacteria, insects, 
rodents, and even dust has greatly ex- 
panded the work yet to be done in the 
fields of public health and preventive medi- 
cine. In this latter field, or possibly more 
appropriately in industrial medicine, is a 
recent report (9) of a use of radioactive 
emitters to reduce the loss of fingers or 
hands in heavy presses ar stamping ma- 
chines. By painting the tips of the work- 
man’s gloves or by attaching a wrist band 
coated with a soft emitter, it is possible to 
activate a Geiger counter circuit which will 
prevent the press from closing if the hands 
are too close to it. With incorporation of a 
time-delay-relay in the circuit, the press 
will not operate if the gloves have been re- 
moved from the hands. 

It is appropriate to consider supervolt- 
age therapy in this discussion both because 
there is so much emphasis on particle ac- 
celeration by equipment which is closely 
related to the more efficient producers of 
radioactive materials and because some of 
these machines are complicated by emis- 
sion problems. There is no good evidence 


presses in industry (Heacock, 9). 


now that we need to go beyond the 25-35 
mev range for x-rays or electrons. Other 
types of beams are becoming available, and 
it may be desirable to go higher with the 
proton beam. In this connection, I am 
constantly impressed by and reminded of 
Dr. Newell’s dilemma that he just can’t 
see how a cancer cell is ever going to be 
able to tell the difference between dif- 
ferent types of rays (10). His thinking has 
illustrious company from an allied field. 
The late Dr. James Ewing, after a lifetime 
of study of the similarities of normal and 
neoplastic cells, just couldn’t see a future 
to a chemical treatment for cancer. He is 
reported to have expressed doubt that any 
chemical injected into an arm vein would 
ever cause the left ear to fall off while leav- 
ing the right ear intact (11). Certainly all 
the tests we have been able to devise with 
x-ray beams up to 23 mev and electron 
beams up to 19 mev have failed to give 
our pathologists any beam-specific effects 
(12-17). 

At the lower end of the supervoltage 
range are machines and the cobalt units 
which are quite similar to the old radium 
bombs. They do have the distinct ad- 
vantage of a high output, so that treat- 
ments can be given in a reasonable length 
of time, and more patients can be treated in 
a day. They will, therefore, enjoy much 
wider application than radium bombs ever 
did. 

The very high energy machines do per- 
mit a more specific or controlled pattern of 
distribution of radiation in the body and 
they have stimulated a great deal of re- 
search which has increased our appreciation 
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of absorption, intensity, and dosage. 
These powerful machines have drawn our 
attention away from half-value layers and 
beam-hardening filters to the other end of 
the beam and its effect on tissues. It is 
true that we do use compensating filters, 
but only to even up the beam intensity 
across zones of a tumor. This has led to 
some very fundamental work on absorp- 
tion, notably by Laughlin (18,19). Asa re- 
sult of his work, we can now anticipate 
measurements in terms of effective energy 
absorbed rather than in terms of intensity 
or total dosage available but not necessarily 
utilized. Beattie, Henderson, Moos, and 
Haas from our laboratory will be reporting 
(20) later at this meeting on a very large 
ionization chamber for the measurement of 
total radiation which escapes from the exit 
beam side of the patient. This is still 
another step toward eventual definition of 
dosage as the difference between the 
amount of radiation available, the amount 
which escapes, and the amount which is 
utilized. It is admitted that there are still 
some problems ahead due to scattering. 

We look upon skin reactions following 
200-kv x-ray therapy as an inevitable ac- 
companiment of adequate treatment for an 
underlying cancer. Not many of us were 
trained to think of them as a manifestation 
of absorption of radiation by the skin. The 
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skin reactions obtained with supervoltage 
therapy are minimal, simply because so 
little absorption has taken place at that 
level. This loss of significant skin reaction 
has deprived us of important guideposts as 
to maximum tolerance dose or individual 
variation in susceptibility to radiations. 
Our dependence has therefore become al- 
most complete on physicists for the defi- 
nition of adequate dosage. 

The decrease in skin absorption is an 
advantage to the comfort of the patient in 
favor of supervoltage therapy, but is not 
important enough to justify the whole ex- 
pense of these newer methods. The real 
contribution lies in the ability to deliver 
more radiation to the desired zone while 
keeping normal tissue absorption lower 
than with conventional therapy machines. 
This more specific delivery of dosage has in 
our experience improved our effect on cer- 
tain brain tumors, lung tumors, and cancer 
of the esophagus, for example. None of the 
deep-lying tumors are more susceptible to 
supervoltage therapy; it is merely that 
we are more nearly able to deliver an ade- 
quate dose to them. Our critical studies 
on normal tissue effects are revealing some 
interesting sensitivity relationships, es- 
pecially in the brain and spinal cord. Areas 
such as the hypothalamus, brain stem, and 
even the spinal cord appear to be rather 
more radiation-sensitive than we had sup- 
posed (21). It may be that with the less- 
ened differential of scattering and absorp- 
tion among bone, muscle, fat, etc., at very 
high energies, these neural structures are 
not so well “‘protected’’ by surrounding 
bone as they were at lower energy levels. 

The present problem of evaluation of 
supervoltage machines is chiefly one of ac- 
cumulating adequate clinical experience. 
We know that cancers are being killed with 
the betatron (22, 23) and that eroded 
structures such as ribs will regenerate (22), 
that hair regrows on the head following 
brain tumor therapy (22). But just how 
much better is it than conventional ther- 
apy? No one institution or machine can 
answer the question quickly enough. We 
have been adding to the experience of the 
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University of Saskatchewan group; Me- 
morial Center and the University of Cali- 
fornia are adding to ours; and the M. D. 
Anderson Hospital, Argonne Cancer Hos- 
pital, and Michael Reese Hospital, among 
others, will shortly be offering evidence, 
which, when it is all totaled, will give the 
answer we all desire. There is, however, 
one gloomy aspect to face, and that is the 
wiliness of cancer itself. Unless the disease 
is reasonably well localized, these machines 
just cannot successfully concentrate upon 
it. This same obstacle presents itself when 
one tries to inject materials into tumors and 
subsequently to induce radioactivity by 
external bombardment of the patient. 

The extraction of the electron beam from 
the betatron and other accelerators repre- 
sents a technical triumph. Its use for 
superficial skin lesions has been previously 
reported by Gund and Paul (24) at 6 mev 
and, to a very limited extent, by Trump 
et al. at 3 mev (25). Our animal testing 
program started in 1950, and 13 patients 
were treated in 1951 and early 1952, at up 
to 19 mev (26, 27). No unusual radiation 
effects were noted in our experimental ma- 
terial, and the clinical cases have all shown 
a good response. Any conclusion as how 
much better the response is than to con- 
ventional x-ray therapy will depend upon a 
much wider experience. The controlled 
distribution of the beam is technically ap- 
pealing. Dr. Lewis Haas, who has had 
much more frequent contact with our pa- 
tients than I have, is impressed by the vigor 
of healing of reactions (27). To him goes 
unlimited credit for the progress of our 
betatron program. At the present time 
we are converting our machine back to 
the electron beam for further clinical 
evaluation. 

I do not believe that a general review of 
this type can be complete without some 
comment on the impact of the subject on 
the lay public. As a result of higher educa- 
tional attainments of our population, and 
an increase in the rate and extent of 
communication, medicine in general—and 
atomic medicine in particular—has found 
itself confronted with an opportunity anda 
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threat. The opportunity has been seized 
by writers inside and outside the profession, 
and the result is an avid and well-informed 
lay reader group, for, after all, health is 
everyone’s business. In this day of prop- 
aganda and competition for legislation, 
for taxes, for contributions, for survival, it 
is no wonder that we, in the medical pro- 
fession, eventually see or feel the threat to 
our own sense of honesty or natural con- 
servatism. A headline to the effect that 
“super x-ray kills cancer’’ touches off such 
a wave of enthusiasm in the lay public that 
we in the profession begin to wonder if all 
efforts, all the cures, and all the palliations 
by radiations in past decades have been 
completely in vain or totally unappre- 
ciated. 

In a public-supported institution, one is 
subjected to some unusual and unexpected 
associations, the full impact of which may 
not be felt for a long time. A ground- 
breaking ceremony at our institution is 
usually a soap box, microphone, and pol- 
ished-shovel affair with only a few inter- 
ested bystanders even when the project 
involves millions of dollars. When we 
broke ground for our $150,000 betatron 
project, the only unusual aspects seemed to 
me to be that it represented a recognition of 
the importance of Professor Donald Kerst’s 
development of the betatron and a cul- 
mination of the efforts of my predecessors 
and associates in the department to raise 
the necessary funds. At the appointed 
hour the Governor arrived, but with an 
unusually large entourage. The soap box 
turned out to be a large bunting-draped 
platform, and there was frantic last-minute 
activity by radio network hook-up people 
and movie newsreel services. I remarked 
about the deeply tanned and healthy ap- 
pearance of the Governor and was informed 
that it was in preparation for his giving the 
keynote address, via television, at the up- 
coming national political convention and 
his having the inside track for the Vice- 
Presidential nomination. His address to 


us was a forceful accounting of the accom- 
plishments of his term of office and the oc- 
casion was another example of the pro- 
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gressiveness of his administration. Over- 
looked was the fact that the building funds 
had come entirely from savings in Uni- 
versity funds rather than by any direct 
legislative appropriation for the purpose. 
A few days later a different Vice-Presiden- 
tial candidate was nominated, but the 
ground-breaking was not as easily forgotten 
by representatives of different types of 
communication services. 

If one goes back in history, he can find 
that all of the ailments of mankind have 
been solved many times over. The threat 
to the medical profession, and to radiol- 
ogists in particular, in the betatron epi- 
sode is that we are made to appear stub- 
born. You are stubborn because more of 
you don’t buy betatrons, and I am con- 
sidered stubborn because I will not accept 
patients for this type of treatment who are 
obviously totally beyond help. It is un- 
fortunate that the general public is not as 
acutely aware as we are that science is full 
of disappointments. As Marriott (28) has 
commented, ‘it is prudent always to bear 
in mind that the green branches of today 
supply the dead wood of tomorrow. Time 
is not only the best and kindliest healer we 
yet possess, it is also the great graveyard 
of big ideas.’’ However, we should never 
become so chronically skeptical that we 
dull our alertness to real progress. Atomic 
medicine has long since survived the age 
of skepticism and is in an era of genuine 
benefit. Its future rests with those who 
use it and thereby come to believe in it. 
University of Illinois 


College of Medicine 
Chicago 12, Ill. 
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SUMARIO 


Observaciones Relativas a la Medicina Atémica: La Conferencia Carman 


Una justipreciacién conservadora de los 
usos terapéuticos de los isotopos radioac- 
tivos comprende principalmente la apli- 
cacién del I'*! en las afecciones del tiroides, 
del P** en la policitemia (rubra) vera y la 
leucemia, del Au’ en las enfermedades 
prostaticas y la ascitis, y por fin del Co”. 
En realidad, la mayor utilidad de esas 
substancias radica en las pruebas de 
diagnéstico y las investigaciones de labora- 
torio. 

El I'*! es probablemente fitil en el trata- 
miento de no mas de 10 a 20 por ciento 
aproximadamente de los cAnceres del ti- 
roides, pero nos ha aportado un acceso 
grafico y electrénico al metabolismo del 
yodo y a algunas de las funciones de dicha 
glandula, que reviste importancia mucho 
mayor. 

El P*? ha resultado ser el agente mas 
eficaz para el tratamiento de la policitemia. 
El mareado de los eritrocitos ha demos- 
trado que los sintomas y complicaciones 
de esta dolencia se deben a un gran aumento 
de glébulos jévenes mds bien que a 
acimulo de glé6bulos maduros o envejeci- 
dos. En la leucemia, no se han cumplido 
las esperanzas de que el P*? resultara ser un 
agente cuasiespecifico. 

El Au’ esta demostrado que encuentra 
su mayor aplicacién en la terapéutica pa- 
liativa en el cAncer avanzado con ascitis 0 
derrame. Su empleo en las afecciones 
malignas de la préstata parece prometedor, 
pero, sin una prueba especifica para el 
cancer, este método terapéutico tropieza 
con limitaciones en lo que puede lograr. 

Importantes aportes de los isotopos 
radioactivos en los campos de la biologia, la 
bioquimica y la fisiologia fundamentales 
comprenden estudios del tiempo de circula- 





cién, del volumen circulatorio, del liquido 
intersticial, de los humores histolégicos y 
del volumen del plasma. En esta zona de 
utilidad también figuran ciertas técnicas 
para la localizaci6én de los tumores. Se han 
ampliado las determinaciones simples del 
tiempo de transito o paso, de modo que se 
ha podido reconocer dos clases funda- 
mentales de substancias: las que se fijan 
en cierta porcién de una célula para no 
separarse sino cuando muere la célula y las 
que se hallan constantemente en movi- 
miento, dentro y fuera de las células, y 
entre éstas. Entre otras aplicaciones, 
figuran las del ramo de la salud publica: 
rotulacién de virus, bacterias, insectos, 
roedores y hasta polvo. 

En la terapéutica de supervoltaje, re- 
cAlease mucho la aceleracién de particulas 
por instalaciones muy parecidas a las que 
producen mas eficazmente substancias ra- 
dioactivas. Los haces procedentes de 
aparatos de alta energia—haces de rayos X 
hasta de 23 mev y haces de electrones hasta 
de 19 mev—no han revelado ningtin efecto 
especifico del haz. No obstante, si permi- 
ten obtener un patrén mas especifico o 
mejor regulado de distribuci6n en el cuerpo 
y han avivado considerable investigacién 
de los problemas de absorcién, intensidad y 
dosificaci6n. Su valor real consiste en 
permitir llevar mas irradiacién a la zona 
deseada en tanto que mantienen la absor- 
cién en los tejidos normales mas baja que 
con la terapéutica corriente. 

Aunque la ciencia esta Ilena de desencan- 
tos, cabe decir que la medicina at6mica ha 
sobrevivido ya ha tiempo la edad del escep- 
ticismo y se encuentra en una era de verda- 
dero beneficio. Su porvenir reposa con los 
que la usan y por ello pasan a creer en ella. 














Radiographic Diagnosis of Tumors of the Adrenal Gland! 


JAMES J. JOELSON, M.D., LESTER PERSKY, M.D., and FREDERICK A. ROSE, M.D. 


b arenes RADIOGRAPHIC studies offer con- 
siderable aid in any effort to localize a 
tumor of the adrenal gland. The most use- 
ful of these utilize air or some other gas 
introduced into the perirenal regions to out- 
line the structures. The procedure of peri- 
renal air insufflation is still viewed with 
suspicion by many clinicians (5, 10). The 
technic of presacral air injection (2, 8) has 
been suggested as a simpler and possibly 
safer method. In order to examine the 
value of perirenal air insufflation and to 
outline the diagnostic roentgenological 
features of adrenal tumors, we have re- 
viewed our series of cases. 

The possibility of a tumor of the adrenal 
gland is often suggested by the clinical 
study of a patient, but the final positive 
diagnosis as a rule depends upon the radio- 
graphic studies. It is usually possible 
roentgenographically not only to demon- 
strate the presence or absence of such a 
tumor, but also to determine the side in- 
volved, the size of the tumor, and occasion- 
ally the presence of a normal adrenal gland 
on the opposite side. 

Tumors of the adrenal may originate 
from the cortex or the medulla, may be be- 
nign or malignant, and may cause severe 
symptoms or physical changes by the ex- 
cessive secretion of specific hormones. 
Many of these tumors are amenable to 
surgical treatment, with a high percentage 
of cures following removal. It is impera- 
tive, therefore, to establish an accurate 
diagnosis. 

The symptomatology, differential diag- 
nosis, and treatment of the various types 
of adrenal neoplasms are not within the 
scope of this article, for the problems of 
radiographic diagnosis are the same no 
matter what type may be present. 


DIAGNOSIS 


The x-ray diagnosis of adrenal masses 
may depend upon a soft-tissue shadow, 
faint areas of calcification, renal displace- 
ment, or finally, the clear demonstration 
of the tumor by perirenal insufflation. The 
radiographic study of a patient suspected 
of having an adrenal tumor includes, 
therefore, the following procedures. 

1. A plain film of the renal and adrenal 
regions is the first requirement. All ef- 
forts should be made to produce a superior 
film by proper preparation of the patient 
and utilization of the best radiographic 
technic. Examinations that are not com- 
pletely satisfactory in every respect should 
be repeated. By this means, the soft- 
tissue shadow of a tumor occasionally may 
be demonstrable, and in many instances 
faint areas of calcification within the tumor 
will be apparent. The kidney shadow may 
or may not be displaced downward and 
medially or laterally. 

2. Pyelography, either intravenous or 
retrograde, is the next procedure. This 
may confirm or demonstrate renal displace- 
ment, which is suggestive evidence of an 
adrenal mass. It may also serve to rule 
out the possibility of a tumor of the upper 
pole of the kidney. Films in the lateral 
projection are often of value. 

3. The final and most important diag- 
nostic measure is the radiographic study 


following the perirenal insufflation of air or 


oxygen (7). While this will practically al- 
ways demonstrate an adrenal tumor if one 
be present, it should be performed only 
when there are clear-cut indications, since 
it is not entirely without danger and fatali- 
ties have resulted (6, 9). The technic of 
laminagraphy (11) may be incorporated 
into the perirenal air study. 


1 From the Genito-Urinary Service of the Department of Surgery and the Department of Radiology, Western 
Reserve University School of Medicine and the University Hospitals of Cleveland, Ohio. Accepted for publication 
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4. The eventual contribution of aor- 
tography to the roentgen diagnosis of ad- 
renal masses is at present uncertain. 


TECHNIC OF INSUFFLATION 

The technic of perirenal insufflation of air 
was first described by Carelli in 1921 (4) 
and since then various modifications have 
been suggested in the literature (1, 3). The 
method which we have used is a very sim- 
ple one, but it should be carried out in the 
operating room to achieve perfect asepsis 
and to permit proper resuscitative meth- 
ods immediately, if necessary. 

With the patient upon the operating 
table in the ‘‘kidney position,’’ after routine 
preparation and draping, the angle be- 
tween the twelfth rib and back muscles is 
located. At a point about 1.5 cm. below 
and lateral to this angle, after preliminary 
infiltration with 1 per cent novocain, a 20- 
gauge spinal needle is inserted and directed 
toward the region of the kidney and slightly 
cephalad, to pass under the twelfth rib. A 
slight snap will be felt as the needle perfor- 
ates Gerota’s fascia and enters the perirenal 
space. If no blood is obtained on aspira- 
tion after advancing 1.0 cm. deeper, the 
injection of filtered air may be started, util- 
izing a 50-c.c. syringe. The air is gently 
forced into the perirenal space through an 
intervening wash-bottle trap of 1:1,000 
solution of bichloride of mercury. A ma- 
nometer tube incorporated in the wash- 
bottle permits continuous observation of 
the pressure of injection (Fig. 1). This pres- 
sure should never rise above 8-10 cm. of 
water. If the air will not pass through the 
needle at these low pressures, it is an indi- 
cation that the point of the needle is not 
in the proper place and it should be with- 
drawn and reinserted until the proper po- 
sition for injection has been attained, as 
evidenced by the smooth flow of air under 
low pressure. No more than 10 c.c. of air 
per minute should be injected, in order to 
lessen the possibility of serious complica- 
tions and the frequency of untoward symp- 
toms and reactions. Since we have re- 
duced the rate of injection, and have kept 
the pressure low, we have had no difficul- 
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Fig. 1. A diagrammatic representa- 
tion of the trap bottle with attached 
inlet and outlet tubes, and with manom- 
eter tube placed to give ready visual- 
ization of pressure of injection 


ties. The total amount of gas will vary be- 
tween 300 and 500 c.c. depending on the 
size of the patient and his tolerance of the 
procedure. 

The first films are taken immediately to 
determine whether a satisfactory injec- 
tion has been obtained. At this early 
stage, the air has not yet diffused through- 
out the perirenal space, and diagnostic 
roentgenograms are usually not obtained. 
Anteroposterior and lateral films are taken 
subsequently every six to ten hours for 
twenty-four to forty-eight hours. During 
this period, the air will usually diffuse 
evenly throughout the perirenal space 
and clearly outline an adrenal tumor if one 
is present. Occasionally a normal gland 
may be outlined. Not infrequently, gas 
will pass over to the other side in sufficient 
amounts to outline the opposite adrenal 
region also. If this does not take place, 
and there are sufficient indications, an in- 
jection of the opposite side may be under- 
taken safely about four days after the first 
injection. 

Recently, presacral air studies have 
been attempted in a small series of cases, 
utilizing the same precautions outlined 
above for perirenal insufflation. This pro- 
cedure may at times eliminate the need 
for a double injection, although it may be 
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attended by a higher percentage of failures 
of adequate visualization. 

Most of the fatalities following perirenal 
air insufflation have been caused by air 


























Figs.2-4. Case 1: Pheochromocytoma. 
depression of the right kidney. 
of the adrenal is demonstrated. 


Anteroposterior and lateral views following perirenal air insufflation (Figs. 
Both tumor and kidney are clearly visualized. 


localize the tumor above the right kidney. 
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emboli. <A large air embolus in the cardiac 
chambers, or smaller scattered emboli 
elsewhere in the vascular system, may oc- 
cur. These accidents have usually taken 
place in patients in whom there were peri- 
renal adhesions due to infection, or large 
tumors of the kidney. When these are 
present, they are contraindications to in- 
sufflation. We believe accidents can be 
avoided, or reduced to a minimum, by ad- 
herence to the principles of slow injection 
under controlled pressures and the careful 
selection of cases. 

The differential diagnosis of soft-tissue 
shadows in the suprarenal area may prop- 
erly include cysts or tumors of the upper 
nole of the kidney; splenic enlargement; 
calcified masses, hemorrhagic or hydatid 
cysts in the tail of the pancreas; calcified 
masses in the liver; aneurysms of the ce- 
liac axis and its branches; retroperitoneal 
hematomas and tumors; and fluid in the 
gastricfundus. Many of these may be elim- 
inated from consideration by selected roent- 
genologic studies. Perirenal air insuf- 


Retrograde pyelogram (Fig. 2) in a boy of fourteen showing suggestive 
No definite soft-tissue mass can be seen, but an area of calcification in the region 


3 and 4) definitely demonstrate and 
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Figs. i5and6. Case 2: Pheochromocytoma 


demonstrating the extension below the upper margin of the right kidney 


The perirenal air study (Fig. 5) clearly delimits the adrenal tumor, 


The lateral view (Fig. 6) shows the size 


of the tumor and the projecting tongue of tumor tissue anterior to the right kidney 


flation should succeed in differentiating the 
others. 


BRIEF SUMMARIES OF ILLUSTRATIVE CASES 


Case 1: D. R., male, age 14 years, was admitted 
to the hospital in coma, with a clinical course sug- 
gesting a pheochromocytoma. This diagnosis was 
established by radiographic studies. Pyelograms 
were normal, but showed the right kidney (Fig. 2) 
to be slightly lower than normal, and revealed a 
persistent area of calcification in the region of the 
right adrenal gland. The perirenal air injections 
definitely demonstrated the presence of a tumor of 
the right adrenal (Figs. 3 and 4). 


Case 2: L. K., female, age 33 years, had been 
having indefinite symptoms for many years and was 
suspected of having a pheochromocytoma. In the 
plain film of the urinary tract, there was a possible 
shadow of a soft-tissue mass above the right kidney. 
This was suggestive of an adrenal tumor, and peri- 
renal air injections proved this to be the diagnosis 
(Figs. 5 and 6). 


Case 3: N. S., female, age 26 years, had been 
having symptoms of intermittent hypertension for 
five and a half years. Pyelograms showed a definite 
downward displacement of the left kidney (Fig. 7). 
No soft-tissue shadow could be seen above the kid- 
ney, but there was a persistent small linear shadow of 


calcification in the region of the adrenal gland. 
Perirenal air insufflations demonstrated a normal 
adrenal (Fig. 8) on the right side and a large pheo- 
chromocytoma of the left adrenal gland (Fig. 9). 


Case 4: M. D., female, age 23 years, had a nor- 
mal growth and development until the age of six- 
teen, when virilism was noted. The diagnosis of 
adrenal tumor was established radiographically. 
Retrograde pyelograms (Fig. 10) revealed the right 
kidney to be a little low; above the kidney 
was a faint rounded soft-tissue shadow. The 
air study (Fig. 11) beautifully demonstrated the 
tumor. 


Case 5: G.S., male, age 3 1/2 years, was noted to 
have an acneform rash, an abdominal mass, and 
marked sexual precocity prior to admission. A 
large, firm, irregular mass filled the left upper quad- 
rant. Intravenous pyelography showed marked 
depression of the left kidney with faint calcification 
in a soft-tissue mass above the kidney (Fig. 12). 


Case 6: H. S., female, age 609 vears, entered the 
hospital for the second time, six months after a 
thyroidectomy for thyrotoxicosis, because of ascites, 
right pleural effusion, and a tender mass in the right 
upper abdominal quadrant. Retrograde pyelo- 
grams showed the right kidney to be depressed by a 
large suprarenal tumor (Fig. 13), which proved to be 
carcinoma. 
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Case 7: S. B., male, age 49 years, had been stud- 
ied for six months because of lumbar pain, irregular 
fever, sternal pain, and recurrent staphylococcal in- 
fections. On admission, laboratory data and physi- 
cal examination were non-contributory. Pyelog- 
raphy (Fig. 14) revealed the probable site of the 
disease. The normal axes of both kidneys were 
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Figs. 7-9. Case 3: Pheochromocytoma. A retro- 
grade pyelogram (Fig. 7) of a patient with intermittent 
hypertension, showing the depression of the left kidney. 
No soft-tissue mass is definitely visualized, but a linear 
area of calcification is demonstrated, overlying the 
twelfth rib. 

The perirenal air study (Fig. 8) shows a normal, 
typically cone-shaped adrenal, above the right kidney 
and close to the spine 

The contralateral air study (Fig. 9) shows clearly 
the well demarcated suprarenal tumor, with a small 
extension over the upper portion of the left kidney. 


changed, and the upper poles were displaced later- 
ally. In the original films, there were soft-tissue 
shadows overlying the upper pole of each kidney, 
which were suggestive of adrenal tumors. At au- 
topsy, bilateral carcinomata of the adrenals were 
found. 

The difficulty of differentiating tumors of the 
upper pole of the kidney from adrenal tumors is 
well demonstrated by these pyelograms and is 
further graphically illustrated by Figure 15, which 
is a pyelogram of a mesially placed renal tumor of 
the upper pole of the left kidney. 


SUMMARY 


The diagnostic features and methods of 
x-ray study of adrenal tumors have been 
reviewed and outlined. The technic of 
perirenal air insufflation is described, and 
illustrative case reports are presented. 











Figs. 10 and 11. Case 4: Adrenal cortical adenoma. Retrograde pyelogram in a young woman with virilism 
The right kidney is a little low, and above the kidney there is a soft-tissue mass. Perirenal air insufflation (Fig. 11) 
successfully demonstrates the exact size and location of the suspected masculinizing tumor. 





Case 5: Adrenal carcinoma. Intravenous pyelogram of a boy of three and a half years, showing a 
large mass depressing the left kidney, with areas of calcification throughout the tumor. 
Fig. 13. Case 6: Adrenal carcinoma. Retrograde pyelogram of a female with ascites and pleural effusion, 
showing depression of the kidney by a large mass. 
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Fig. 14. Case 7: Bilateral adrenal carcinomata. 


calyces on the left side and lateral displacement of the upper pole of the kidney. 
normal but the upper pole of the kidney is definitely displaced laterally 
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The retrograde pyelogram shows distortion of the upper 


On the right the configuration is 
There is a faint soft-tissue shadow over- 


lying the upper pole of the right kidney and a similar questionable shadow on the left side. 


Fig. 15. 


the upper pole of the left kidney showing pyelographic changes similar to those seen in Fig. 14 


Retrograde pyelogram and superimposed photograph of specimen of a tumor of the mesial region of 


This demon- 


strates the difficulty which may arise in the differential diagnosis between adrenal tumors and tumors of the upper 


pole of the kidney. 


Perirenal insufflation of air is a valuable 
method for the diagnosis of adrenal tu- 
mors, and with the proper technic in selected 
cases should not carry any great risk. 


University Hospitals 
2065 Adelbert Road 
Cleveland 6, Ohio 
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SUMARIO 
Diagnéstico Radiografico de los Tumores de las Glandulas Suprarrenales 


Dado que muchos tumores suprarrenales 
ceden al tratamiento quirfiirgico, con un 
alto porcentaje de curaciones, es imperativo 
establecer un diagnéstico exacto. 


El diagnéstico radiolégico de las tume- 
facciones suprarrenales puede basarse en 
una sombra de tejido blando, zonas tenues 
de calcificaci6n, desplazamiento renal 0 
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descubrimiento del tumor mismo por la 
jnsuflacién perirrenal. Los estudios roent- 
genolégicos comprenden: una radiografia 
ordinaria de la regién renal y suprarrenal ; 
la pielografia, ya intravenosa o retro- 
grada; y por fin, estudio radiografico con- 
secutivo a la insuflacién perirrenal de aire u 
oxigeno. Aunque de la mayor importancia, 
este filtimo procedimiento no deja de 
entrafiar su peligro y no debe Ilevarse a 
cabo sino cuando existen indicaciones netas. 
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Describen su técnica de los AA. para la 
insuflacién perirrenal de aire. Segitin ellos, 
pueden evitarse o reducirse a un minimo 
los accidentes, observando el principio de la 
lentitud en la inyeccién y de la cuidadosa 
selecci6n de los casos. Las adherencias 
perirrenales debidas a infeccién y la exis- 
tencia de grandes tumores del rifién cons- 
tituyen contraindicaciones del procedi- 
miento, 

Preséntanse 7 casos tipicos. 





Pulmonary Fibrosis and Cor Pulmonale in Sarcoidosis’ 
JAMES J. McCORT, M.D., and PETER J. PARE, M.D. 


YARCOIDOSIS is a granulomatous process 
S of unknown etiology with a tendency 
to involve the reticulo-endothelial tissue of 
all organs. It is found most commonly in 
the lymph nodes, lung, skin, spleen, liver, 
bone marrow, and the uveal tract of the 
eye; the parotid and lacrimal glands are 
occasionally involved. Rarely lesions are 
known to occur elsewhere. Excellent re- 
views of the early literature concerning the 
disease have been published by Hunter 
(9) and of the more recent contributions by 
Gravesen (6), Freiman (5), and Longcope 
and Freiman (11). 

Considerable controversy exists as to the 
possible tuberculous or non-tuberculous 
etiology of sarcoidosis. The evidence 
bearing on this and other possible causative 
agents has been summarized by Longcope 
and Freiman. It is not intended to enter 


this dispute, but it must be pointed out 
that the microscopic appearance of the 
granuloma is not of itself sufficient to es- 


tablish the diagnosis of sarcoidosis. The 
granuloma is non-specific and may be 
caused by a variety of agents. Hence, in 
order to separate the isolated and usually 
non-specific sarcoid lesion from the gener- 
alized disease, sarcoidosis, diagnosis in 
this study has been based on three factors: 
(a) histologic demonstration of the granu- 
loma in excised tissue; (0b) exclusion, in so 
far as possible, of other similar granulo- 
matous disease of known etiology, such as 
tuberculosis, brucellosis, Hansen’s disease, 
berylliosis, coccidioidomycosis, and _ histo- 
plasmosis; (c) clinical or radiologic demon- 
stration of involvement of two or more 
organ systems. Thus the diagnosis is es- 
tablished by exclusion and, because the 
exclusion is based on tests and examina- 
tions of limited accuracy, the possibility of 
error is great, as has been pointed out by 
Scadding (18). This is due to the inability 


to discover an etiologic agent and establish 
a clear definition of the entity. 

The true incidence of sarcoidosis is not 
known. A rate of 0.13 per thousand was 
found in Swiss army recruits (20); other 
estimates approximate this figure. It is not 
possible to determine whether this disease 
is more common in males or females, al- 
though most published reports show a 
slightly higher proportion of females. 
Young adults seem to be most frequently 
affected but the condition may be found at 
any age. Numerous publications attest to 
the fact that it is more common in Negroes 
than in whites. It has a world-wide dis- 
tribution (11). 

In a recent study of 25 patients with 
sarcoidosis (14), it was found that 72 per 
cent showed roentgenographic evidence of 
involvement of the pulmonary paren- 
chyma. In all but 4 cases this was asso- 
ciated with enlargement of the mediastinal 
lymph nodes. Because of the limitations of 
roentgenographic methods, this does not 
mean that all cases of pulmonary and medi- 
astinal lymph node involvement were dis- 
covered. 

The exact stages in the histologic develop- 
ment of the sarcoid lesion are unknown. 
In the opinion of Kissmeyer (10) it begins 
as a perivascular inflammatory reaction, 
first of lymphocytes, followed by epitheloid 
cells and fibroblasts. The epitheloid cells 
form clusters giving rise to the granuloma. 
On the basis of his observations, Pautrier 
(13) believed that the epitheloid cells arose 
from histiocytes in the perivascular regions 
to form the mature epitheloid granuloma. 
It is significant that the lesions of sar- 
coidosis are most commonly found in the 
reticulo-endothelial system. 

Despite its widespread distribution 
throughout the body, the individual lesions 
of sarcoidosis show little variation. Essen- 


1 From the Departments of Radiology and Internal Medicine, Massachusetts General Hospital, Boston Mass. 


Accepted for publication in May 1953. 
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Fig. 1. 


is not one of the 6 presented in the text.) 


Sarcoidosis of the pulmonary structures with fibroblastic reaction. 
tained at autopsy from a patient who died of pulmonary insufficiency and right-sided heart failure. 
Phloxine methylene blue stain. 


Microscopic sections of lung ob- 
(This case 


A. Adense sheath of hyalinized fibrous tissue in which are seen clusters of epitheloid cells with occasional giant 


cells. 


lomas and appear to extend into them. 
X ¢. 25 


The adjacent alveoli are distorted and compressed. 
B. The development of granulomas in the alveolar septa. 
There are distortion and obliteration of the adjacent alveolar structures 


xX c. 25. 
Dense bands of fibrous tissue surround the granu- 


C. Same section as B at higher magnification ( X c. 125), illustrating the deformity of the alveoli by the sarcoid 


and the associated fibrous tissue proliferation. 


D. The wall of a bronchus seen in longitudinal section, irregularly infiltrated with granulomatous lesions associ- 


ated with extensive fibrous tissue deposition. 
See also Fig. 1E. 


tially they consist of clusters of epitheloid 
cells with little or no surrounding collar of 
lymphocytes. Considerable variation does 


exist in their number. They may com- 
pletely fill the involved structure, with re- 
placement of the normal elements. This is 
frequently seen in lymph nodes and occa- 
sionally in the lung. At times they are 
found to be sparsely distributed. Various 
types of inclusion bodies have been de- 


This results in irregular thickening of the bronchial wall. 


x c. 45 


scribed, but no definite significance can be 
attached to them. After a variable length 
of time, the sarcoid granuloma may dis 
appear without leaving a trace of its former 
existence. In most cases, however, it is 
replaced to a greater or less degree by 
fibrous tissue (Fig. 1). 

Schaumann (19), in 1918, observed the 
fibrous reaction that is found in the older 
granuloma and called it a sclerotic trans- 
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Fig. 1. E. A blood vessel in the wall of which are 
granulomas and dense fibrous tissue.( X c. 125.) 


formation. Ina study of bone marrow and 


lymph nodes secured from biopsy speci- 
mens and autopsy material, he noted that 
dense collagenous tissue first appeared 
around the epitheloid granuloma, then ex- 
tended into the lesion, and in some in- 
stances completely replaced the granuloma 
so that only a densely sclerotic tubercle 


remained. In 6 cases examined at autopsy 
by Mallory (12), the epitheloid tubercles 
were seen to be replaced by almost acellular 
whorled collagen. There was fusion of 
contiguous lesions, with invasion, obstruc- 
tion, and eventual destruction of the 
smaller bronchi and blood vessels. No 
trace of bronchial structures could be seen 
in the larger scars, and the lung tissue 
which remained was characterized by 
bronchiectasis and emphysema. 

Necrosis in a sarcoid granuloma has been 
occasionally reported. True caseation is 
not seen, and for this reason calcification of 
these lesions is rare. Its absence serves to 
distinguish them both radiologically and 
histologically from the fibrotic type of 
tuberculosis. 

In a study of 25 patients with clinical and 
histologic evidence of sarcoidosis, followed 
for periods of from five to twenty-eight 
years, 8 were found to have roentgeno- 
graphic evidence of pulmonary fibrosis. In 
only 3 of the 8 was the fibrosis believed to 
be of clinical significance (14). 

That the replacement of sarcoid granu- 
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lomas by connective tissue is an uncommon 
cause of clinically significant pulmonary 
fibrosis is illustrated by the fact that Mal- 
lory was able to find only 6 examples in 
6,000 consecutive autopsies. Autopsy find- 
ings in cases of pulmonary sarcoidosis ter- 
minating in pulmonary insufficiency and 
right ventricular failure have been re- 
ported by others. Dense pleural adhesions 
were found in the necropsy studies of 
Hogan (8), Wahlgren (26), and Bernstein 
and Oppenheimer (3). The presence of ec- 
tatic bronchi or blebs simulating cavities was 
noted by Appelman (1), Tice and Sweany 
(24), and Snapper (23). The development 
of an obliterative endarteritis of the pul- 
monary vessels was observed by Tice and 
Sweany, Voldet (25), and Hogan. Fibrosis 
and hyalinization without calcification were 
the conspicuous findings in the 4 cases re- 
ported by Rosenthal and Feigin (17). In 
all of the foregoing autopsy reports a fairly 
exhaustive search for possible tuberculosis 
was made but none could be found. 

The occurrence of fibrosis about the sar- 
coid granuloma, resulting, as it does, in ex- 
tensive structural alteration of the lungs, 
leaves them more susceptible to intercur- 
rent infection (7, 15). Death may be due 
to cor pulmonale or superimposed infec- 
tion, or both factors may play a part (Case 
6). 

Studies on the pulmonary physiology in 
fibrosis secondary to pulmonary sarcoido- 
sis have been few. Most authors mention 
the presence of cough, dyspnea, orthopnea, 
and cyanosis with diminution of the vital 
capacity. In a study of pulmonary fibrosis 
from various causes, Baldwin, Cournand, 
and Richards (2) found that sarcoid fell 
into the group in which there was ventila- 
tory insufficiency without any obvious as- 
sociated disturbance of either the distribu- 
tion or the diffusion of the respiratory 
gases. 

The roentgen demonstration of pulmo- 
nary fibrosis in the presence of sarcoidosis is 
exceedingly difficult. A lack of clearing of 
the process over a long interval of time 
probably indicates that some degree of 
fibrosis has taken place. Analogy with the 
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PULMONARY FIBROSIS AND COR PULMONALE IN SARCOIDOSIS 


Fig. 2. Case 1. L.C. Diffuse parenchymal pulmonary involvement; replacement by fibrous tissue; pul- 
monary insufficiency and right-sided heart failure. A. Roentgenogram taken in 1933. B. Roentgenogram on 


final admission. 


skin involvement, however, would indicate 
that the sarcoid lesion is capable of per- 
sisting as long as twenty-eight years with- 
out change. On the basis of the chest 
roentgenograms alone, the presence of 
fibrosis can only be deduced by the occur- 
rence of well defined structural changes in 
the lung, such as emphysema, bleb or bulla 
formation, lobar or segmental atelectasis, 
and bronchiectasis (21). The structural 
alterations which occur in the lung as the 
result of fibrous tissue replacement of sar- 
coid granulomas are illustrated by the fol- 
lowing cases. 

Case 1.2. L. C. Four years prior to admission 
the patient had a severe cold and frequent head- 
aches. Two years later a cough developed, at first 
dry, later productive of whitish sputum. Shortly 
before entry there had been a watery nasal discharge, 
8 pounds weight loss, and dyspnea. The initial 
chest film (Fig. 2A) showed strands of increased 
density in both upper lobes, while the lower lobes 
were emphysematous. ere was no lymph node 
enlargement. 

During the next three yeays there were progres- 
sive dyspnea and cyanosis, bu\only a slight cough, 
productive of a small amount yf sputum. Seven 
years after his first admission, th patient was re- 
admitted with extreme dyspnea att cyanosis fol- 
lowing a severe chill, with temperature of 104°. 


* This case was reported previously by Robbins (16) 
and Mallory (12). 


Death occurred within twelve hours. The chest 
roentgenogram on final admission (Fig. 2B) showed 
coarse strands of increased density in both lungs, 
bilateral emphysema with bleb formation, promi- 
nence of the right ventricle, and dilatation of the 
trachea. 

Autopsy revealed a diffuse granulomatous process 
in both lungs. The granulomata showed various 
stages of fibrous tissue replacement and were con- 
sidered to be consistent with pulmonary sarcoidosis, 
Similar changes were seen in mediastinal lymph 
nodes. Death was due to right heart failure. 


Case 2.3 A.M. During the nine years prior to 
admission the patient had experienced a gradually 
developing tired, run-down feeling, weight loss, 
cough, continuous winter colds, weakness, anorexia, 
and nausea. Her sleep had been interrupted, and 
she complained of frequent sore throat, night 
sweats, shortness of breath on exertion, wheezing, 
and bluish brittle finger nails. On physical examina 
tion, the tonsils were found to be enlarged, as were 
the liver and spleen; there was cervical and axillary 
lymphadenopathy and rales were audible in both 
lungs. The tuberculin skin test, 1:100, was nega- 
tive. Biopsy of a cervical lymph node revealed 
sarcoid granuloma. The chest roentgenogram (Fig. 
3A) showed a symmetrical dense mottling in both 
lungs, within which were radiolucent areas, possibly 
representing small blebs. The trachea was dis- 
placed to the right; diaphragmatic motion was im- 
paired and the right leaf was elevated. 

Subsequently nephritis and nephrolithiasis de- 
veloped. At that time laboratory studies showed 

3’ This case was reported previously by Longcope and 
Freiman (11). 
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Case 2. A. M. 
ficiency. 


Fig. 3. 


Fig. 4. Case 3. B. S. 
monary parenchymal lesions. A. 


blood calcium 14.4 mg. per 100 c.c., phosphorus 4.1 
mg. per 100 c.c., total protein 12.5 gm. with 5.8 gm. 
albumin and 7.7 gm. globulin, and non-protein nitro- 
gen 28 mg. Tuberculin skin test, 
1:1,000, was electrocardiogram 


-é 


g 
per 100 c.c. 
negative. An 
showed right ventricular strain. 
Eight and a half years after the patient’s first ad- 
mission her complaints were of cough, dyspnea, 


orthopnea, and fatigue. Examination revealed 
rales at the bases of the lungs, ankle edema, clubbing 
of fingers, cyanosis, tachycardia, hyperventilation 
at rest, P2>A:, splenomegaly, and hepatomegaly. 
The chest roentgenogram (Fig. 3B) disclosed 
blebs at the apices with numerous oval radio- 


Parenchymal pulmonary involvement terminating in fibrosis and pulmonary insuf- 
A. Roentgenogram taken in 1940. B. 


Eight and a half years Jater. 


Involvement of mediastinal lymph nodes and pulmonary fibrosis secondary to pul- 
Chest roentgenogram, 1937. 


B. Eleven years later. 


lucent areas in the lower lobes, suggesting the appear- 
ance of ectatic bronchi. 


Case 3. B.S. When first seen, the patient com- 
plained only of feeling run-down. The only positive 
finding on physical examination was the presence of 
enlarged cervical lymph nodes. One of these was 
biopsied and histologically disclosed a sarcoid granu- 
loma. A tuberculin skin test up to 1 mg. was nega- 
tive. The chest roentgenogram (Fig. 4A) showed 
enlargement of the paratracheal and peribronchial 
lymph nodes; the lungs were clear. 

The patient was readmitted to the hospital ten 
years later complaining of tremor of the extremities, 
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Fig. 5. Case 4. M. F. 


of pulmonary fibrosis and possible bronchiectasis. A. 


fatigue, and a slight additional loss of weight. 
There was a nodule on the nose and a generalized 
lymphadenopathy. A repeat biopsy of a cervical 
lymph node showed sarcoidosis. Laboratory exam- 
inations revealed a white blood count ranging be 
tween 3,800 and 6,000; hemoglobin 15 gm., blood 
calcium 8.8 mg. per 100 c.c., phosphatase 5.2 units, 
total protein 7.8 gm., albumin 4.22 gm., and globulin 
3.58. In addition, the patient was considered to be 
suffering from progressive parkinsonism. 

Roentgenologic examination of the chest (Fig. 4B) 
eleven years after the initial study revealed com- 
plete regression of the enlarged lymph nodes. There 
was a diffuse, irregular, strand-like increase in den- 
sity in both lungs, with atelectatic areas in both lower 
lobes. The trachea was slightly dilated. 

Roentgenograms of the hands showed 
small radiolucent areas in the bones. 


several 


Case 4. M. F. When first seen, the patient 
complained of an itching papular and nodular erup- 
tion of the skin on the neck, shoulders, and face, of 
eight years duration. Histologic examination of a 
biopsied skin lesion showed sarcoid. A tuberculin 
skin test (O.T. 1:100) was negative. Roentgeno- 
logic examination of the chest disclosed a symmetri- 
cal enlargement of the mediastinal lymph nodes and 
a mottled, strand-like increase in density in both 
lungs (Fig. 5A). 

On re-examination ten years later, the skin lesions 
had entirely disappeared except for fixed sub- 
cutaneous nodules over the interphalangeal and 
metacarpal joints; the other lesions had been re- 
placed by depigmented scars. The patient com- 
plained of dyspnea, tachycardia, and hyperventila- 
tion on moderate exertion. Roentgenologically, the 


Involvement of mediastinal lymph nodes and pulmonary parenchyma 


aT 2 


co 


» 


> 
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Development 
Roentgenogram taken in 1938. B. Ten years later. 
mediastinal lymph nodes showed only slight reduc- 
tion in size. A coarse, irregular, strand-like in- 
creased density was present in both lungs; there were 
atelectatic areas in the lower lobes and a suggestion 
of bronchiectasis (Fig. 5B). In the hands, radio- 
lucent areas were seen in the heads of the proximal 
phalanges. 


Case 5. H.E.D. The patient had complained 
of feeling ‘‘run down,”’ weight loss, and shortness of 
breath for one year before admission. Physical 
examination revealed generalized lymphadenopa- 
thy, and skin lesions were present under the chin and 
on the forehead. Neither the liver nor spleen was 
palpable. Biopsy of an axillary lymph node and 
the skin lesion beneath the chin both showed sar- 
A tuberculin skin test (1: 10,000) was nega 
tive. The chest roentgenogram (Fig. 6A) revealed 
a soft mottled increase in density scattered pro- 
fusely from apex to base, as well as small rounded 
The peribronchial 


coid. 


nodules with irregular margins. 
and paratracheal lymph nodes were enlarged 

On a follow-up examination twelve years after 
the first admission the patient had no complaints 
and was well; physical examination was negative 
Roentgenologically, however, there was bleb forma 
tion in the upper lobes of the lung, with some re 
duction in the size of the right upper lobe and slight 
widening of the trachea (Fig. 6B). Slight enlarge 
ment of the lymph nodes persisted. (The lack of 
symptoms or signs in this patient probably indi- 
cates an adequate pulmonary and cardiac reserve). 

Case 6.4 F.S. For two and a half years prior 


4 This case has been previously reported as Cabot 
Case 38082, New England J. Med. 246: 305-308, 1952 
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Fig. 6. Case 5. H. E. D. Diffuse parenchymal involvement with residual fibrosis. A. Roentgenogram 
taken in 1937. B. Eleven and a half years later. 





Fig.7. Case 6. F.S. Coarse strands of increased density are seen in both lungs. There is progressive bleb 
formation, the rupture of which resulted in recurrent spontaneous pneumothorax. An increase in the size of the 


heart and pulmonary artery is seen to have occurred. 
years later. 


to admission in August 1950, this patient had a 
chronic cough, producing half a cup of white sputum 
daily, without blood. At that time a chest film 
(Fig. 7A) disclosed coarse, irregular strands of in- 
creased density in both lungs; there were multiple 
blebs and a suggestion of bronchiectasis. One year 
prior to entry right chest pain developed, shown 
roentgenographically to be due to spontaneous 
pneumothorax. Since that time there had been in- 
creasing shortness of breath and persistent tachy- 
cardia. The weight loss had been 12 pounds in 
two and a half years. On the first admission, the 
patient was found to have a recurrent spontaneous 
pneumothorax, which was successfully treated by 
trocar thoracotomy. Laboratory studies were all 
negative, including the tuberculin skin test and spu- 





A. Chest roentgenogram, 1948. B. Three and a half 


tum culture for tubercle bacilli and pathogenic 
fungi. Films of the hands disclosed several small 
radiolucent zones in the bones. 

The patient was re-admitted to the hospital a year 
later with a three-day history of cough, dyspnea, 
and fever. The chest roentgenogram (Fig. 7B) 
showed further bleb formation, with progressive 
enlargement of the heart and pulmonary artery. 
In addition, there were patchy areas of consolida- 
tion and pleuritis over the right upper lobe. _Clini- 
cally this was thought to be an intercurrent pneu- 
monia. It did not respond to chemotherapy, and 
the patient died. 

The autopsy findings were as follows: (1) granulo- 
matosis consistent with sarcoidosis, diffuse, of 
lungs, spleen, liver, skin, striated muscle, and lymph 
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nodes; (2) pulmonary fibrosis, diffuse, severe; 
(3) pulmonary emphysema, marked; (4) broncho- 
pneumonia with abscess formation and secondary 
fungous infection; (5) bronchiectasis; (6) pleuritis; 
(7) cor pulmonale. 


CONCLUSIONS 

1. Six cases of sarcoidosis are presented 
in which the diagnosis was established by 
(a) histologic evidence of the presence of 
the granuloma, (d) the exclusion, in so far 
as possible, of a known etiologic agent, and 
(c) clinical and radiologic evidence of in- 
volvement of two or more organ systems. 

2. In these 6 patients, followed for a 
period of two to eleven years, there was 
clinical and/or radiographic evidence of 
progressive pulmonary fibrosis. In 2 of 
the patients the findings were confirmed by 
autopsy. 

3. Although sarcoidosis is in general a 
benign disease, in a small percentage of the 
patients suffering from it, severe pulmonary 
fibrosis will develop, leading to pulmonary 
insufficiency and right-sided heart failure. 
These patients have an increased suscep- 
tibility to fatal intercurrent pulmonary in- 
fection. 


ACKNOWLEDGMENT: We are indebted to Dr. Don- 
ald S. King, who made available to us the case his- 
tories and early roentgenograms of the patients dis- 
cussed in this article. 
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SUMARIO 
Fibrosis Pulmonar y Corazén Pulmonar en la Sarcoidosis 


En los 6 casos de sarcoidosis presentados, 
se estableci6é el diagnéstico por: (a) los 
signos histolégicos de la presencia del 
granuloma, (6) la exclusién, en todo lo 
posible, de un agente etiol6gico conocido y 
(c) signos clinicos y radiolégicos de invasién 
de dos o mas sistemas de 6rganos. En esos 
6 enfermos, mantenidos en observacién 


durante un periéddo de dos a once afios, 
habia signos clinicos y/o radiograficos de 


fibrosis pulmonar evolutiva. En 2 de los 
enfermos, se confirmaron los hallazgos en la 
autopsia. Aunque la sarcoidosis es en 
general una afeccién benigna, en uw 
pequefio porcentaje de los enfermos se 
presentara fibrosis pulmonar grave, cul- 
minando en insuficiencia pulmonar e jn- 
suficiencia cardiaca del lado derecho. Esos 
enfermos muestran hipersusceptibilidad a 
la infeccién pulmonar intercurrente letal. 
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Intussusception in Infants and Children 


With Emphasis on the Recognition of Cases with Complications' 


NTUSSUSCEPTION has been described by 
many authors (1-5) as the commonest 
cause of acquired intestinal obstruction in 
infants and children. Experience at the 
Children’s Hospital would seem to in- 
dicate that, in the absence of complications, 
intussusception does not generally pro- 
duce roentgenologic and/or clinical signs 
of obstruction. 

Recent reports point to radiologically 
controlled hydrostatic pressure reduction 
as the best treatment for uncomplicated 
intussusception in infants and children 
(6-8). This is believed to be less trau- 
matic to the bowel than manual reduction 
at open operation, a view which is sup- 
ported by the appreciable incidence of 
mechanical intestinal obstruction from 
adhesions occurring after open reduction 
(9, 10). 

The chief objections still raised to reduc- 
tion of intussusception by hydrostatic 
pressure are, first, that gangrenous bowel 
may be reduced, and second, that devital- 
ized bowel may perforate under the pres- 
sure. The clinical and experimental work 
of Ravitch and McCune (6, 7) has demon- 
strated that, with controlled hydrostatic 
pressure, there is little or no danger of 
these complications. 

The Danish and Australian investigators 
(11-15) who pioneered in the use of this 
method have, with their followers, success- 
fully treated many hundreds of patients, 
providing an impressive testimonial for 
the safety of the procedure. It would be 
even more impressive and convincing to 
pediatricians and surgeons if we could 
with assurance differentiate complicated 
and uncomplicated cases of intussuscep- 
tion before attempting reduction by barium 


—_ 


JI-TOONG LING, M.D.? 








enema. /J//ydrostatic pressure reduction is 
contraindicated in the presence of com- 
plications. 

The most common complications of 
intussusception are gangrene of the in- 
tussuscepted bowel, peritonitis as a result 
of migration of organisms through the 
intact wall of viable intussuscepted bowel, 
and the presence of an underlying tumor or 
other lesion as a leading point. 

The records of 42 children treated for 
intussusception at the Children’s Hospital 
from 1947 to 1952, inclusive, were reviewed 
in an effort to determine if such complica- 
tions could be predicted before the in- 
stitution of treatment. Hydrostatic pres- 
sure reduction was successful in 3 cases, in 
1 of which operation had been done at 
each of two previous admissions for ap- 
parently uncomplicated intussusception. 
The remaining 39 cases were surgically 
explored following preliminary roentgen 
studies and barium enema. In the major- 
ity of these cases the examination was 
terminated at the request of the surgeon as 
soon as the diagnostic features were 
observed. We were thereby provided a 
series of cases, small but conclusive, in 
which the roentgen criteria for the presence 
of complications could be tested by direct 
inspection of the involved bowel. Thirty- 
two of the operated cases were found to be 
uncomplicated. Complications of varying 
nature were present in the remaining 7 
cases. 

RESULTS 

Duration of Intussusception: The dura- 
tion of the pathologic process would appear 
to be a determining factor in the production 
of necrosis of the bowel and in migration 
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of organisms into the peritoneal space 
through the intact bowel wall. This 
assumption, however, does not prove to 
be completely justified in our experience. 
In the group of 35 uncomplicated cases, 
the interval between the onset of symp- 
toms and roentgen diagnosis ranged from 
a few hours to several days. Cases of 
more than seven days duration are con- 
sidered as chronic intussusception (16). 
Six of the patients without complications 
were admitted on the fourth day after 
onset, and 4 more were admitted from 
seven to fourteen days after onset. It is 
apparent that many of the children who 
recovered from intussusception which 
went untreated for over four days must 
have had a non-obstructive or non-strangu- 
lating process. 

In the 7 cases with complications, the 
longest interval from onset of symptoms 
to admission was four days, and this 
occurred only in one instance. In a case 


complicated by necrosis of the ileocecal 
(Fig. 5) admission was approxi- 


valve 
mately four hours after onset of symptoms. 
These observations indicate that the dura- 
tion of intussusception did not play a 
significant role in determining the presence 
or absence of complications. 

Physical Findings: In a child with the 
characteristic clinical picture of intussus- 
ception, the abdomen is soft and relatively 
non-tender. Occasionally, as a result of the 
intussusception, a mass is palpable and di- 
rectly over it a slight muscular resistance 
may be observed. Such a palpable mass 
is the surest diagnostic sign, but is not in- 
variably present. The physical findings 
are significantly altered by the occurrence 
of complications. These are usually 
heralded by evidence of intestinal obstruc- 
tion and/or peritonitis: distention, general- 
ized muscular guarding, diffuse abdominal 
tenderness, and alteration of bowel sounds. 

In the uncomplicated group, examina- 
tion of the abdomen was negative on ad- 
mission in 9 cases. A definite mass was 
palpated in 18 cases, 7 of which also showed 
slight rigidity or tenderness localized over 
the mass. In the remaining 8 cases there 


J1-Toone LING 


April 1954 


were slight localized resistance and tender- 
ness, but no mass. 

Among the 7 cases with complications, 
generalized tenderness and a varying de- 
gree of distention were present in 5 jn. 
stances. In the remaining 2 cases, 1 com- 
plicated by generalized peritonitis and the 
other by necrosis of the ileocecal valve, 
the abdominal examination was surpris- 
ingly non-contributory, except for the 
mass. 

Fever: There was such a wide range of 
variation in temperature in both groups 
that no information cf significance in the 
diagnosis of complications could be de- 
rived. Temperatures were normal in only 
2 cases in the uncomplicated group, both 
of which were seen a few hours after the 
onset of symptoms. The highest tempera- 
turd (104° F.) was recorded in one in- 
stance in each group; the duration of 
symptoms was twenty-four hours in the 
uncomplicated case and forty-eight hours 
in the case with complications. Ravitch 
and McCune (16) were of the opinion that 
the, presence of a high fever was of very 
grave prognostic significance. They re- 
ported 73 per cent mortality in children 
whose temperatures were 103° F. or over 
on admission, with no survivals when the 
temperature was over 104° F. Ware (17) 
repprted 6 fatalities among 19 cases in 
which the temperature was 101° or higher, 
and believed that a marked elevation of 
temperature was a poor prognostic sign. 

In 9 of our cases, all in the uncomplicated 
group, a history of recent upper respiratory 
tract infection was obtained. One might 
speculate that in some cases this contrib- 
uted to the fever. Some authors (17, 18) 
have suggested that enlarged mesenteric 
lymiph nodes may be associated with upper 
respiratory infection and that this, in 
turn, might initiate the intussusception. 
Abnormally enlarged mesenteric lymph 
nodes were found at operation in 8 unt- 
complicated cases and 3 cases with com- 
plications in our series. In 5 of these, all 
in the uncomplicated group, there was 
associated upper respiratory tract infec- 
tion. 
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INTUSSUSCEPTION IN INFANTS AND CHILDREN 


Fig. 1. Uncomplicated intussusception. Three-positional films of the abdomen (A, B, and C) demonstrate 
a normal distribution of gas in the alimentary tract. Barium enema shows an intussusception which has reached 
the hepatic flexure (D). Persistence of intussusception followed evacuation. No hydrostatic pressure reduction 
was attempted. At operation an ileocolic intussusception was found and reduced easily by manipulation 


Leukocytosis: An elevated white blood 
cell count was of no more diagnostic or 
prognostic value in our experience than 
was fever. Ware (17) suggested that a 


leukocyte count over 10,000 indicated 
advanced damage to the intussuscepted 


bowel. In our uncomplicated group the 
leukocyte count was found to be within 



































normal limits in only 6 cases. In 1 case 
complicated by generalized peritonitis the 
count was also normal. Leukocytosis was 
not found to be a significant manifestation 
of intussusception with complications. In 
fact, all cases with a count of over 20,000 
were in the uncomplicated group. 
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Fig. 2. Uncomplicated intussusception reduced by 


barium: enema. A. Preliminary film of the abdomen, 
interpreted as normal except for a suggestive water 
density shadow in the right lower abdomen, where a 
tender, mass was also palpated. Under sustained pres- 
sure the intussusception was reduced and ileal reflux 
obtained (B and C). Patient was discharged two days 
later, clinically well. 


Roentgen Examination: In the usual 
case of intussusception, a scout film of the 
abdomen reveals the intestinal gas pattern | 
to be within the limits of normal variation 
(Figs. 1, 2). Therefore a ‘‘normal’’ roent- 
gen examination of the abdomen would not 
preclude a diagnosis of intussusception. 
At times there may be complete absence of 
gas shadows in the right side of the abdo- 
men, although considerable gas is present in 
the left side. This observation is partic- 
ularly helpful, since a good deal of gas is 
usually present throughout the small and 
large bowel in infants and children. The 
absence of gas on the right may be ex- 
plained as follows: the intussuscepting 
loop (intussusceptum) forces the gas out 
of the cecum and ascending colon (in- 
tussuscipiens) at the same time that the 
external compression by the intussus- 
cipiens forces the gas out of the incar- 
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cerated ileum. A soft-tissue shadow may 
be found at any location in the large 
bowel from the cecum to the rectum, 
depending on the level of the intussus- 
ception. 

The intestinal gas pattern on the plain 
film was within normal limits for the 
age group in all but 6 of the uncom- 
plicated cases. In 4 of these 6 cases a 
soft-tissue shadow was definitely identified 
in the right abdomen, where a mass was 
also palpable clinically. In the remaining 
2 cases the roentgen features were those 
of marked small bowel obstruction in one 
(Fig. 3) and small bowel dilatation with 
widening of the soft-tissue spaces between 








the dilated loops, suggesting free peritoneal 
fluid, in the other. In these 2 cases a 
barium enema study was performed for 
diagnosis only, and hydrostatic pressure 
reduction was not attempted. At opera- 
tion both cases showed simple ileocolic 
intussusception, easily reduced by manip- 
ulation. There was no evidence of de- 
vitalization of the intussuscepted bowel 


INTUSSUSCEPTION IN INFANTS AND CHILDREN 


Fig. 3. Uncomplicated intussusception with abnormal gas pattern. A. Scout film shows marked small bowel 
distention. B. Intussusception demonstrated in the transverse colon. No reduction was attempted. Opera- 
tive reduction was easy and uneventful. No complications were identified, but bacteriologic study of the peri- 


wall, peritonitis, or definite cause for the 
intussusception. In neither instance, how- 
ever, was the serosa of the intestine cul- 
tured. 

Characteristic roentgen features of small 
bowel obstruction were noted in 5 of the 
7 cases with complications, one of these 
also showing signs of peritonitis (Fig. 4). 
Following the demonstration of the in- 
tussusception by barium enema in these 
5 cases, surgical exploration was im- 
mediately carried out, and the following 
pathologic processes in addition to the 
ileocolic intussusception were found: 
peritonitis, acute appendicitis with peri- 
tonitis, ileocecal volvulus with gangrene 
of the ileal component, ileo-ileal intussus- 
ception with gangrene, and incarcerated 
Meckel’s diverticulum with impaired blood 
supply to the involved segment of ileum. 

In the remaining 2 complicated cases 
preliminary films of the abdomen were 
interpreted to be within normal limits, 
and, therefore, a barium enema was 
administered for diagnostic and _ thera- 
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Fig. 4. Complicated intussusception. A, B, and C 


dilatation, multiple air-fluid levels, and free fluid in the peritoneum. D. t 
At operation, an ileo-ileo-colic intussusception was found with an incarcerated 


ception in the transverse colon. 


Preliminary roentgen study shows marked small bowel 
Barium enema demonstrates intussus- 


Meckel’s diverticulum as the leading point. Manual reduction was achieved with some difficulty, and compromise 
of vascular supply to the involved segment of ileum necessitated resection. 


peutic purposes. Characteristic features 
of intussusception in the transverse colon 
were demonstrated in 1 case (Fig. 5). In 
this patient the intussusception was easily 
reduced to the region of the cecum, but a 
small filling defect persisted and no ileal 
reflux was obtained. At operation, the 


last inch of the ileum could not be reduced by 


manipulation. Cecostomy revealed necro- 
sis of the incarcerated ileum as well as 
early gangrene of the adjacent cecum. In 
the other case, typical roentgen evidence 
of intussusception was not demonstrated; 
however, there was constant obstruction in 




















Fig. 5. 
preted as within normal limits. 
to the cecum (C), where a small filling defect persisted. 
the barium-filled appendix. 
necrosis in the region of the ileocecal valve. 


the mid-transverse colon. Intussuscep- 
tion was not found at operation, but the 
appearance of the gut indicated a recent 
intussusception of considerable magnitude. 
The bowel wall was edematous and covered 
by fibrinous exudate. There were en- 
gorgement of the vessels and scattered 
ecchymoses. Enlarged mesenteric lymph 
nodes were also noted. In addition, there 
was gangrene of a Meckel’s diverticulum 
and the portion of the ileum to which it was 
attached. 


DISCUSSION 


In the majority of cases of intussuscep- 
tion the diagnosis can be made satis- 
factorily from the clinical findings, and 
roentgen examination may be unnecessary. 
For the most part, such cases present 
classical findings: sudden onset of par- 
oxysmal pain, vomiting, and a palpable 
tumor. Blood and mucus in the stools are 
relatively late manifestations. A barium 
enema is conclusive in the diagnosis of 
ileocolic intussusception and should be 
used in all doubtful cases. The recent 
change in therapy from operative to hydro- 
static measures has practically eliminated 
mortality and greatly reduced morbidity, 
and has established reduction by barium 
enema as the treatment of choice for un- 
complicated intussusception in infants and 
children. 





INTUSSUSCEPTION IN INFANTS AND CHILDREN 


Complicated intussusception with normal gas pattern. A. 


Ileal reflux did not occur under sustained pressure 
Surgical exploration showed incarceration of the last inch of the ileum as well as 


Preliminary radiographic examination inter- 
An intussusception was met in the transverse colon (B), and was easily reduced 


Note 


TABLE I: CORRELATION BETWEEN ROENTGEN AND 
FINAL DIAGNOSIS 
——Final Diagnosis—— 

Roentgen Uncom- 

Diagnosis plicated Complicated Total 
Uncomplicated 33 2 35 
Complicated 2 5 7 

Total 35 7 42 


Notwithstanding the clinical and experi- 
mental work of Ravitch and McCune, we 
believe that, in the presence of roentgen 
and/or clinical evidence of complications, 
hydrostatic pressure reduction should not 
be attempted at all, or only with extreme 
caution in the hands of an experienced 
roentgenologist. Our experience at the 
Children’s Hospital indicates that, in the 
absence of complications, intussusception 
is non-obstructive and non-strangulating, 
and rarely produces roentgenologic or 
clinical signs of intestinal obstruction or 
peritonitis. 

There appears to be a rather close 
correlation between the operative and 
roentgen findings in the recognition of 
complications (Table I). This relation- 
ship, however, is not infallible. Pre- 
liminary films of the abdomen were inter- 
preted to be normal in 2 instances in the 
complicated group, and 2 cases in the un- 
complicated group showed roentgen evi- 
dence suggesting complications. 

As gas is normally present in varying 











amount in the small bowel in the age group 
considered here, mistakes in interpreta- 
tion of the plain films of the abdomen 
would seem to be unavoidable. However, 
the roentgen demonstration of small bowel 
dilatation and/or peritonitis should be 
regarded as evidence of complications even 
in the absence of clinical findings. If 
hydrostatic pressure reduction is to be 
attempted in such cases, extreme caution 
should be exercised. Roentgen evidence 
of complete reduction under such circum- 
stances does not rule out the possibility of 
complications (8). Furthermore, failure 
to achieve adequate ileal reflux, even in the 
presence of a normal preliminary roent- 
genogram of the abdomen, is also an im- 
portant criterion for surgical intervention. 

Roentgenographic examination of the 
abdomen is considered by us to be a very 
important procedure in the investigation of 
all cases, whether they present character- 
istic or only suggestive clinical evidence of 
intussusception. Our preliminary exam- 
ination consists of an erect and recumbent 
anteroposterior and an upright lateral pro- 
jection of the abdomen. The amount of 
information that can be derived from this 
study warrants the small effort and time 
consumed. The knowledge thus obtained 
will often determine whether or not barium 
enema should be performed and, if per- 
formed, whether its purpose is for diagnosis 
or for therapy. 


SUMMARY AND CONCLUSIONS 


1. Simple idiopathic intussusception in 
infants and children is a non-obstructive 
process and therefore is generally un- 
associated with roentgen signs of bowel 
obstruction. 

2. Forty-two cases of intussusception 
were reviewed, of which 39 were surgically 
verified. The significance of duration of 
symptoms, fever, leukocytosis, physical 
examination, and roentgen study in the 
diagnosis of complications of intussuscep- 
tion is discussed. 

3. The importance of the preliminary 
plain film of the abdomen in the recogni- 
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tion of the presence of complications js 
emphasized. 

4. Radiologically controlled —hydro- 
static pressure reduction should be the 
treatment of choice for uncomplicated 
intussusception. Such a procedure is to be 
avoided in cases presenting roentgen or 
clinical evidence of complications. 
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SUMARIO 


La Invaginacién en los Lactantes y los Nifios, Recalcando el Reconocimiento de las 
Complicaciones 


Aunque la reducci6n, comprobada radio- 
légicamente, de la presiédn hidrostatica 
es el tratamiento de eleccién para al inva- 
ginacién simple en los nifios, esta contra- 
indicada cuando existen complicaciones. 

Con mira a determinar si cabia predecir 
la ocurrencia de complicaciones antes de 
aplicar tratamiento, se repas6 a 42 casos de 
intususcepcién en nifios. A 39 de esos en- 
fermos se les explor6 quirfiirgicamente a 
continuacién del examen radiolégico y de 
estudios con enema de bario preliminares. 
Treinta y dos de los casos resultaron ser 
simples y 7 complicados. 

La duraci6én de la invaginacién no de- 
sempefié mayor papel en la determinacién 
de la presencia 0 ausencia de complica- 





ciones, tampoco interviniendo la ocurrencia 
de fiebre o de leucocitosis. Sin embargo, en 
general, parecia haber una correlacién bas- 
tante intima entre los hallazgos operatorios 
y roentgenolégicos en los casos complica- 
dos. Notaronse tipicas caracteristicas ra- 
diolégicas de oclusi6n del intestino delgado 
en 5 de los 7 casos que revelaron complica- 
ciones, mostrando ademas | de ellos signos 
de peritonitis. En 2 de los casos compli- 
cados, se interpretaron como normales los 
hallazgos de las radiografias abdominales 
preliminares. 

La invaginacién sin complicaciones no es 
oclusiva o estrangulante y raramente pro- 
duce signos roentgenoldégicos de obstruccién 
intestinal o peritonitis. 








The Roentgen Manifestations of Relapsing Pancreatitis' 
MAXWELL H. POPPEL, M.D. 


ELAPSING pancreatitis is a disease of 
R recurring exacerbations separated by 
varying intervals of seemingly relative 
clinical quiescence. At any given time it 
represents the summation of all previous 
episodes. 

In recent years, the pathologists have 
increasingly emphasized the continuing, 
chronic, relapsing, and progressive nature 
of this disease as well as its varied manifes- 
tations and associated conditions. The 
clinicians, also, now clearly recognize 
relapsing pancreatitis as a distinct entity, 
even though it is a complex syndrome with 
many aspects. Its presence may be diffi- 
cult to detect, or even suspect, since the 
clinical picture may vary in the history of 
any one patient. Especially is this true in 
the subclinical phases. 

Facts relating to etiology, pathogenesis, 
sex, age, the role of obesity, alcohol, 
trauma, common channel, infection, etc., 
have been well covered by Doubilet and 
Mulholland (5 and 6) and need no further 
elaboration. 

The roentgen manifestations of relapsing 
pancreatitis can be divided into two 
groups: (1) those indicating an acute or a 
subacute exacerbation and (2) those in- 
dicating chronic pancreatitis. 


1. ROENTGEN MANIFESTATIONS OF 
AN ACUTE OR SUBACUTE EXACERBATION 


Roentgen Manifestations Which Involve 


the Duodenum: Inasmuch as _ relapsing 
pancreatitis is a continuing and progressive 
disease, it is important to detect new 
episodes as early as possible. The papil- 
lary sign (8) is the earliest roentgen indica- 
tion of a sudden subacute or acute ex- 
acerbation.” Laboratory data have been 
overemphasized (3) and the usual roentgen 
signs appear too late. 


Anatomic studies (8) have provided 
basic information concerning the size, 
shape, and position of the vaterian papilla 
in health and disease. In the course of 
relapsing pancreatitis it was noted, during 
a gastrointestinal series, that very early in 
the relapse the papilla became enlarged as 
the result of edema, even before pancreatic 
swelling could be detected. If the in- 
flammatory condition was severe, the 
edema spread from the papilla as a center 
and involved the contiguous duodenal 
mucosa in all directions. The papillary 
enlargement, however, at the center, was 
always the greatest. This papillary edema 
reflected the underlying inflammatory con- 
dition, increasing and decreasing almost 
daily with the degree of inflammation. 
Its recognition in a case of known chronic 
pancreatitis is pathognomonic of a relapse. 
In other instances, it at least indicates a 
regional inflammatory condition. 

The next roentgen manifestation may be 
a functional disturbance in the duodenum. 
This may take the form of a change in 
motility (usually an increase), altered 
peristalsis, the presence of retroperistalsis, 
localized evanescent areas of spasm, in- 
tolerance to barium, and modification of 
the usual pattern of barium distribution. 
The valvulae conniventes, which normally 
have a continuous uniform appearance, 
may show skipped areas free of barium. 
The duodenal loop may be so irritable that 
it may be difficult to visualize any barium 
within it. The bulb may assume a trans- 
verse position with or without a gas blob, 
or it may be elevated, displaced slightly 
toward the right, or simply flattened. 

When the pancreatic head becomes 
sufficiently enlarged and the intense in- 
tolerance has abated, there are noted a 
widening of the duodenal loop and pressure 


1 From the Department of Radiology of New York University College of Medicine and from the Radiological 
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Presented at the Thirty-ninth Annual Meeting of the 
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on its inner concave border, as evidenced 
by the formation of a single large uniform 
indenture, with displacement of the loop 
toward the right. 

Duodenal ileus occurs at a still later 
stage and may be either a local manifesta- 
tion, limited to the duodenum alone, to 
the duodenum and some of the surround- 
ing viscera, as the stomach, jejunum, and 
mid-transverse colon, or a component of a 
generalized ileus. If there is fluid in the 


duodenum, one or more fluid levels may 


result. When barium is administered, it 
will be found that considerable amounts 
remain static, occupying the dependent 
portion of the duodenum if the patient is 
in the upright posture, or the descending 
segment if he is in the right lateral recum- 
bent posture. 

In the late stages the duodenal loop may 
become irregularly distorted and _ ob- 
structed. 

Roentgen Manifestations Which Involve 
the Stomach: In the early stages there 
may be spastic phenomena in the stomach, 
with irritability, as manifested by in- 
tolerance to barium along the greater 
curvature. When the pancreas enlarges, 
there are usually a uniform elevation of the 
stomach and flattening of the greater 
curvature, associated with a slight forward 
displacement. There may be a localized 
indenture on the greater curvature. In 
some patients there is an increase in dis- 
tance between the stomach and the trans- 
verse colon, while in others there is simply 
a sense of fullness in this area. At this 
time, there may be a blob of gas in the 
stomach, which will be seen in the cardia 
when the patient is upright or prone and 
at the pylorus in the supine posture. 
When the stage of generalized ileus sets 
in, the stomach will dilate, fill with gas, 
appear atonic, and fail to demonstrate any 
peristaltic activity. 

Roentgen Manifestations Which Involve 
the Pancreatic Area: In the early stages 
there may not be a palpable mass in the 
pancreatic area, but there usually is ex- 
treme tenderness, which later extends 
toward the costovertebral angles when the 
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Frontal and lateral views of normal anatomic 
specimen. The larger arrows are directed to the major 
papilla, which measures 1.8 X 0.8 X 0.8 cm. The 
smaller arrows point to the minor papilla. The original 
specimen was cut along the greater curvature side and 
laid open so that on the frontal view we are looking 
directly at the papilla, which is situated in the middle 
of the specimen and corresponds to the medial border 
of the duodenum. 


Fig. 1 


retroperitoneal tissues are involved. 
Later, there may be a palpable mass or the 
roentgen appearance of increased density 
in this region. In the presence of a gas- 
bacillus infection of the pancreas, locules 
containing gas and fluid can be demon- 
strated, along with numerous fistulae. 
Roentgen Manifestations Which Involve 
the Parapancreatic Areas: When the acute 
inflammation extends beyond the confines 






































Fig. 3. Papillary sign: enlargement of the major 
papilla, 1.8 XK 2 cm. 


of the pancreas, there may be visualized 
localized space-occupying lesions labeled 
inflammatory tumefactions or collections. 
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Fig. 2. A. Papillary sign. Note enlarged papilla, 2.5 X 1.8 cm., found during the initial phase of an acute re- 
lapse (Sept. 14, 1949). Note also small calcifications in the head of the pancreas 
B. Return of papilla to normal size eleven days later (Sept. 25, 1949) 


These may be in the retroperitoneal area 
behind the pancreas, in the lesser omentum 
between the stomach and liver, in the lesser 
peritoneal sac, in the gastrocolic ligament 
between the stomach and transverse colon, 
or high up under each half of the diaphragm 
in the subphrenic regions. In one such 
instance a right subphrenic collection 
perforated through the right diaphragm 
into the right pleural cavity, producing an 
empyema. In another case a left sub- 
phrenic collection lysed the diaphragm, 
displaced the esophagus, and formed 
mediastinal, peripericardial, and pleural 
collections on the left. In still another 
instance there was retroperitoneal drainage 
into the right lower quadrant, resulting in 
a perityphlitis, and in a fourth, inflamma- 
tory material worked its way retroperi- 
toneally down the left psoas margin, 
forming an iliac collection. These extra- 
pancreatic collections may communicate 
with the pancreas through fistulous tracts. 

Measurement of the mid-line retro- 
gastric soft-tissue diameter will show an 
increase directly proportional to the 
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summation of the increase in size of the 
pancreas itself and the increase in width 
of the infiltrated regional soft tissues. 

Cholangiographic Findings: The com- 
mon duct may exhibit some narrowing 
and wavy undulation in that portion re- 
lated to the pancreatic head. This ap- 
pearance may possibly be due in part to 
exaggerated peristalsis. Reflux of the 
opaque medium into the pancreatic duct 
in a given case is significant in that it in- 
dicates that a pathway is available for the 
precipitation of an acute pancreatitis 
during the postoperative course. 

Roentgen Manifestations Which Involve 
the Colon: In the earlier stages of acute 
pancreatitis, there are spasm and irrita- 
bility (intolerance to barium) of the mid- 
transverse colon, later involving the left 
half, and finally the entire transverse colon 
and splenic flexure. Subsequently the 
mucosa may become edematous, with 
narrowing of the lumen. 

When the pancreas enlarges or when 
there occurs a secondary tumefactive 
collection in the gastrocolic region, there 
will be visualized depression of the mid and 
left portions of the transverse colon. 

If ileus sets in, it may be localized to the 
mid-transverse colon or may be gen- 
eralized. 

Roentgen Manifestations Which Involve 
the Biliary Tract: An opaque calculus or 
multiple calculi may be seen in the gall- 
bladder, cystic and common duct regions, 
or near the ampulla of Vater. Usually, 
the gallbladder is not enlarged. On occa- 
sion, it is possible to visualize an enlarged 
gallbladder by cholecystography in the 
presence of pancreatitis. In a later stage, 
a pancreatic abscess or an extrapancreatic 
collection may rupture into the biliary duct 
system. 

Roentgen Manifestations Which Involve 
the Jejunum and Ileum: In the early 
Stages of acute pancreatitis, spasm and 
irritability of the upper jejunum occur, as 
evidenced by intolerance to barium. As 
in the duodenum, the mucous membrane 
may become edematous and present a 
coarsely feathered appearance. During 
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Fig. 4. Papillary sign. Arrow points to enlarged 
edematous major papilla, reflecting underlying‘ pan- 
creatitis 


this stage, the remaining portion of the 
jejunum and ileum may be normal ‘or 
show functional changes, as evidenced by 
increased motility, segmentation, and 
evanescent areas of spasm. The dimin- 
ished pancreatic secretion reaching the 
bowel may contribute to the functional 
disturbance. 

Later, when the pancreas enlarges, it 
may displace the duodenojejunal junction 
and the upper jejunum downward and 
slightly forward. Obstruction is not a 
factor. 

There may be local ileus of the upper 
jejunum, as demonstrated by dilatation 
with gas and atonicity. If the ileus be- 
comes general, it will also involve the lower 
jejunum and the ileum. 

General Abdominal Roentgen Manifesta- 
tions: Varying amounts of fluid or exu- 
date may be present in the peritoneal 
cavity. This is evidenced by a uniformly 
increased density throughout the abdomen 
and absence of normal organ outlines due 
to the loss of the surrounding contrasting 
fat. The pro-peritoneal fat layer, if pres- 
ent, will disappear. 

The loops of the small bowel, the 
stomach, and the colon (including the 





Fig.5. A. Note opacified external fistulas to pancreas. 


(adynamic ileus). 

Irregular rounded mottled areas of in- 
creased density, 1 to 3 cm. in diameter, 
scattered throughout the abdomen have 
been observed on a simple abdominal 
roentgenogram in a case of acute pan- 
creatitis. The areas exhibited no calcifica- 
tion. On operation (sixth day) and at 
autopsy (ninth day) it was found that 
these represented fat necrosis with sub- 
sequent saponification (1). 

Roentgen Manifestations Involving the 
Diaphragm and Chest: Both halves of the 
diaphragm in the early stages may show 
slight elevation and restriction of motion. 
Later, immobility may set in. These 
changes are usually more pronounced in 
degree and appear earlier on the left side. 
If recovery occurs, the left side is the last 
to return to normal. 

In later stages, the subphrenic regions 
may become the site of extrapancreatic 
collections. In such instances there is 
localized elevation of the diaphragm re- 
lated to the underlying collection. Sub- 
sequently a sympathetic pleural effusion 
may form at the involved base. 

Occasionally the subphrenic collection 
perforates through the diaphragm into the 
mediastinum or into the pleural cavity, 
producing anempyema. On occasion, the 
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material has drained away 





rectum) will exhibit gaseous distention 
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B. Calcareous deposits in same case, visible after opaque 


sympathetic pleural fluid or the empyema 
may extend into the interlobar fissures. 

Linear horizontal focal patches of 
atelectasis (Fleischner lines) may be seen 
in either lung base under varying condi- 
tions. 

Roentgen Manzfestations Involving the 
Abdominal Wall: In acute pancreatitis 
the lateral margins of the left psoas and 
quadratus lumborum muscles may become 
indistinct and ill-defined due to local 
edema or to fluid in the peritoneal cavity. 
In the presence of peritoneal fluid or ileus, 
there may be bulging of the flanks and of 
the anterior abdominal wall. 

Postoperatively there may result a 
fistulous communication from the pan- 
creatic area to the anterior wall of the 
abdomen. 

Roentgen Manifestations Involving the 
Left Kidney: Along with the indistinct- 
ness of the left psoas muscle contour, there 
may occur obscuration of the left kidney 
outline. This may result from the im- 
plication of its surrounding contrasting 
fat. On occasion, pressure from a regional 
extrapancreatic collection upon the kidney, 
may displace it downward or outward, 
or there may be pressure on the left renal 
artery and vein, with subsequent impair- 
ment of the function of the left kidney. 
In such instance there may be a resultant 
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Fig. 6. A. Note calcareous deposits in pancreatic head, as well as enlarged papilla (papillary sign), indicating 


a relapse of pancreatitis 


B. Same case one day later, indicating further advance in the relapse. Note greater edematous swelling in 


the descending duodenum 


hypertension. If the extrapancreatic col- 
lection is large enough and firm in con- 
sistency, it may press upon the left ureter 
and produce dilatation of the left urinary 
tract above this level. 


2. ROENTGEN MANIFESTATIONS OF 
CHRONIC PANCREATITIS ~ 

Calcareous deposits include calcifications 
in the pancreatic parenchyma, calculi in 
the pancreatic ducts, and calcifications in 
pancreatic pseudocysts or cysts. 

Masses: Localized masses in the pan- 
creas or in the parapancreatic area are 
attributable to pseudocysts, collections, or 
abscesses. An abscess, if it contains fluid 
and gas, may exhibit a fluid level or levels 
in various postures. 

Increase in the Mid-Line Retrogastric 
Soft-Tissue Diameter: An increase in the 
diameter of the mid-line retrogastric soft 
tissue depends on the size of the pancreas 
and associated masses or collections. 

Adhesions: In the more chronic forms 
of pancreatitis, adhesions to the stomach 
or duodenum, particularly to the antrum 





and the lesser gastric curvature, may be 
demonstrated. 

Pancreatogenic steatorrhea results in a 
non-specific finding of a ‘“‘disordered motor 
function”’ of the small bowel. 

Cholangiography: The lower end of the 
common duct shows an irregular undulated, 
tapered narrowing through its parapan- 
creatic portion, while the suprapancreatic 
portion is dilated in proportion to the 
resistance at the narrowed segment. The 
distal end of the duct is often bluntly 
occluded. A stone may be incarcerated 
at the distal end or held in the dilated duct 
above the zone of stenosis. Peristalsis in 
the common duct is altered or absent. 

Changes in the Osseous System: Non- 
specific osteoporosis is found. This is due 
to a deficient absorption of calcium in the 
presence of defective digestion of fat and an 
associated diarrhea. 

Enlargement of the Liver: When ex- 
tensive destruction of the pancreas results, 
there may occur a lipocaic deficiency 
(pancreatic-hepatic syndrome), with fatty 
degeneration of the liver. 
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SUMARIO 


Las Manifestaciones Roentgenoldgicas de la Pancreatitis Recurrente 


Cabe dividir las manifestaciones radio- 
légicas de la pancreatitis recurrente en dos 
grupos: las que indican una exacerbacién 
aguda o subaguda y las que indican pan- 
creatitis cr6nica. 

El primer signo roentgenolégico de una 
exacerbacién aguda o subaguda es el 
llamado papilar, es decir, dilatacién de la 
papila de Santorini a consecuencia del 
edema que refleja el subyacente proceso 
inflamatorio. Puede también haber un 
trastorno funcional del duodeno, y cuando 
la cabeza del pancreas se ha hipertrofiado 
suficientemente, quiz4s se presente en- 
sanche del asa duodenal con desplaza- 
miento hacia la derecha. Puede sobreve- 
nir ileo duodenal en una etapa aun mas 
tardia. 

Ocurren ademas alteraciones en el esté- 
mago y en las zonas pancreatica y parapan- 
creatica. Aumenta el tamafio del diametro 
retrogastrico de los tejidos blandos en la 
linea media. El colédoco tal vez revele 
algin estrechamiento y ondulacién en la 
porcién préxima a la cabeza del pancreas. 
El colon se muestra espastico e irritable. 


La vesicula biliar acaso contenga cAlculos, 
pero no suele estar hipertrofiada. Puede 
haber espasmo e irritabilidad de la porcién 
superior del yeyuno y edema de la mucosa, 
asi como alteraciones funcionales e {leo 
localizado, que a veces se generaliza. En la 
cavidad peritoneal puede haber cantidades 
variables de liquido o exudado, y las asas 
del intestino delgado tal vez estén disten- 
didas por gas. 

Las manifestaciones de la pancreatitis 
crénica comprenden depésitos calcareos en 
el parénquima pancreatico y los conductos 
pancreaticos, calcificaciones en los quistes 0 
seudoquistes pancreaticos, tumefacciones 
localizadas en las zonas pancreatica y para- 
pancreatica, aumento del didmetro retro- 
gastrico de los tejidos blandos en la linea 
media, adherencias, trastorno de la funcién 
motora del intestino delgado y estenosis de 
la porcién parapancreatica del colédoco con 
dilataci6n de la porcién supraparapan- 
creAtica. Existe osteoporosis anespecifica 
debida a deficiente absorcién de calcio, y 
acaso haya degeneracién adiposa del hi- 
gado. 


DISCUSSION 


Eugene P. Pendergrass, M.D. (Philadelphia, 
Penna.): Dr. Poppel has covered the radiologic 
manifestations of relapsing pancreatitis very thor- 
oughly. His experience supersedes any of our own. 
We have had an occasional patient with relapsing 





pancreatitis, and all the roentgen manifestations 
were similar to those described by Dr. Poppel. 

By and large, our experience would lead us to be- 
lieve that the irritability of the duodenal loop and 
the localized tenderness are more than one sees m 
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patients with carcinomas in that region. The irrita 
bility is much more diffuse than in the early carci 
nomas. Weare convinced that tenderness on palpa 
tion is a very helpful sign. 

Some of our patients with hookworm disease had 
tenderness in the region of the pancreas associated 
with considerable irritability. However, with hook- 
worm disease the irritability extended farther along 
the distal duodenum and throughout the jejunum. 
It could, however, readily be confused with pan 
creatitis 

In relapsing pancreatitis the blood amylase and/or 
the blood lipase may be moderately increased. In 
addition, diastase in the urine occasionally shows 
some increase; the blood sugar may also be ele 
vated, although this is not an essential. Leukocy 
tosis is common. If there is much swelling, ductal 
obstruction may result, with the laboratory mani 
festations of obstructive jaundice, including ele 
vated amylase, elevated phosphatase, and negative 
flocculation in liver function. 

Among differential diagnoses, one must consider 
the possibility of coronary artery disease, in which 
the pain may sometimes resemble that found in re 
lapsing pancreatitis. Furthermore, the electrocardi 
ograph reveals suggestive changes in acute pan 
creatitis or relapsing pancreatitis that simulate the 
changes in coronary artery disease. 

The possibility of a perforating ulcer in either the 
stomach or duodenum must be entertained, since 
such ulcers, when they penetrate posteriorly, pro- 
duce reaction in the head of the pancreas with in- 
flammatory blood changes. In the latter the 
amylase may be as high as 250 as compared to the 
normal, in our own hospital, of not over 150. 

Sometimes acute gallbladder disease may be asso- 
ciated with acute pancreatitis. 

We had an interesting case thought to be acute 
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pancreatitis, in which operation revealed a massive 
mesenteric thrombosis, requiring resection of four 
fifths of the small intestine. This patient had all 
of the clinical manifestations of acute pancreatitis 
without the usual blood sugar or blood amylase 
changes. 

Now, if I may, I would like to say just a word 
about some of the things that Dr. Poppel showed 
this morning which he did not describe in his paper 
I am sure you must be impressed with the tremen 
dous amount of material that he has available for 
study. Dr. Poppel works with a team of two sur 
geons, Dr. Doubilet and Dr. John Mulholland, and 
they have the most amazing material that I have 
ever seen. 

They have now developed a method whereby one 
can insert a tube into the pancreatic duct and then, 
by introducing Diodrast, produce enough of a reac 
tion—enough of a pancreatitis—to cause trypsinogen 
to be changed into trypsin. When that occurs, the 
examiner introduces a little more Diodrast, so that 
when roentgenograms are made one gets a perfect 
pattern of the pancreas. On occasion these workers 
have been able to make the diagnosis of island tu- 
mors with that technic. 

I look to Dr. Poppel and his collaborators to un- 
fold this picture of the pancreas for us, for I believe 
they have the team and the facilities to do this work. 

There is one thing that I would plead with Dr 
Poppel to do, namely, when he comes before this 
Society to present a subject such as he has today 
that he will give us a little more opportunity to get 
an insight into it. He has so much material that for 
those of us who are uninitiated, it is very difficult to 
follow. I think he could have taken any one of six 
things that he showed us and given us a wonderful 


exposure to his experience, so that we could go home 
and do a better job. 














Idiopathic Pulmonary Hemosiderosis' 


FELIX G. FLEISCHNER, M.D., and ARNOLD L. BERENBERG, M.D. 


DIOPATHIC pulmonary hemosiderosis or 
I essential brown induration of the lung 
is a rare disease occurring in children. 
Ceelen (1), in 1921, first recognized this 
entity and described the morbid anatomy. 
Further important contributions were made 
by Anspach (2) in 1939, with the first 
roentgenologic observation, and by Wald- 
enstrém (3) in 1944, with the first roent- 
genologic-clinical-pathological correlation. 
Wyllie, Sheldon, Bodian, and Barlow (4) 
in 1947 collected 17 cases from the litera- 
ture, added 7 new observations, and sur- 
veyed the clinical, radiologic, and hemato- 
logic features and the morbid anatomy. 
It appears that 31 cases of the disease have 
been reported, 4 of them from America 
(2, 5, 6, 7). Five additional cases in 
the age range of nineteen to thirty years 
were mentioned by Kerley (8), but the 
description is too scanty for their inclusion 
here.” 

The disease usually starts in early child- 
hood. One case (%) has been reported in 
an infant of four months. With the single 
exception of a man of thirty-eight (10), 
no patient was older than sixteen years. 
There have been 19 female and 10 male 
patients, the present case included. In 
the 3 remaining cases the sex is not known. 

There appears to be no hereditary or 
familial predisposition. In only | case (11) 
was there a suspicion in this direction, 
repeated hemoptyses having occurred in 
the patient’s father. There is no apparent 
geographic or racial influence. Our ob- 
servation seems to be the first in a Negro 
child. The duration of the disease was 
one to three years in most of the cases; 
the shortest was five weeks in a girl of 
two and a half years. The course is 
usually intermittent and progressive, and 
the earlier writers invariably reported a 


fatal outcome. In the series of Wyllie 
et al. (4), however, 4 patients, were alive 
at the time of the report, some eight and 
nine years after the onset of the disease. 
The child observed by Elgenmark and 
Kjellberg (12, 13) is now fourteen years 
old and in good general health, at least 
twelve years after onset of pulmonary hem- 
orrhages. There is reasonable possibility 
that non-fatal cases have escaped recog- 
nition in the past and that the prognosis is 
not as unfavorable as it seemed to be. 

The disease manifests itself usually by 
rather sudden attacks of fatigue, tachy- 
cardia, and dyspnea. Pallor or cyanosis 
is usually present. Cough, often accom- 
panied by hemoptysis, and vomiting with 
hematemesis may occur; occult blood has 
been found in the stools. There may be 
acute right heart failure with engorged neck 
veins, gallop-rhythm, and enlargement of 
liver and spleen. Fever is not uncommon. 
These attacks may last a few days or weeks 
and are followed by relatively symptom- 
free intervals. Most of these episodes 
are the clinical manifestations of massive 
and extensive diapedesis of red blood cells 
from the pulmonary capillary vessels. 
Eventually a severe anemia of the iron- 
deficiency type develops. There is no 
evidence, however, of a general hemolytic 
tendency, and tests of the red blood cells 
for fragility are normal. Dyspnea, cya- 
nosis, clinical evidence of cor pulmonale, 
and clubbed fingers may develop. There 
are hardly any findings in the lungs on 
physical examination, in contrast to the 
marked roentgenologic changes to be dis- 
cussed later. 

The morbid anatomy centers around the 
lung. The air sacs are filled with red 
blood cells and macrophages laden with 
hemosiderin. The interalveolar walls are 


!' From the Department of Radiology, Beth Israel Hospital and Harvard Medical School, Boston, Mass. 


Accepted for publication in April 1953. 


2 Four more cases were discovered after completion of the present paper: 1 reported by Walton and Williams (19 


and 3 by Hodson et al. (20). 
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widened by dilated and tortuous capillar- 
ies, with thickening of the basement mem- 
brane, increased connective tissue, and 
edema. The elastica of the lung is grossly 
deficient, even completely absent in large 
areas. Blood pigment is also found in the 
alveolar epithelium, in the walls of small 
and medium-sized vessels of the pulmonary 
interstitium, and in lymph nodes. These 
findings document recent and recurrent 
old hemorrhages. No report mentions the 
occurrence of emphysema, calcifications, or 
bronchiectasis. All writers (2, 3, 5, 6, 7) 
emphasize the homogeneous spread of the 
changes; there is no nodular accumulation 
of iron pigment or fibrous nodularity. 

No deposits of iron pigment have been 
found in other organs. Thus, pulmonary 
hemosiderosis is not part of a generalized 
hemosiderosis such as is observed in hemo- 
lytic anemias. It has no relation to hemo- 
chromatosis, since there is no general dis- 
turbance of iron metabolism (4). In many 
instances, involvement of the heart has 
been observed clinically as cor pulmonale, 
and pathologically as hypertrophy and 
dilatation of the right ventricle, with de- 
generative changes of the myocardium 
(1, 4, 5). 

The true nature and cause of the condi- 
tion are not yet fully understood. All au- 
thors agree that the primary changes are 
confined to the lesser circulation and lung. 
From Ceelen’s (1) first description until 
Wyllie’s (4) report, all observers were im- 
pressed by the deficiency of the elastic 
structures of the lung, exposing the vessels 
to undue traumatism. McLetchie (6), 
finding this theory unsatisfactory on sev- 
eral accounts, advances the hypothesis 
that the primary abnormality is one of de- 
fective vasomotor control. Such an hy- 
pothesis accounts for periodicity, varying 
in degree, and massive capillary dilatation 
abrupt in onset and termination. 

The findings in the chest roentgenogram 
reflect the pathologic changes of the lung, 
permit observation of the progress of the 
disease, and are important in the diagnosis. 

Almost all the case reports include the 
roentgenologic findings in the lungs. A 
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few mention only fluoroscopic observations. 
Some include reproductions of individual 
roentgenograms (4, 11); others (2, 3, 12, 
14, 15) present a sequence of roentgeno- 
grams illustrating the pulmonary changes 
occurring over a period of time. 

A survey of the findings in those cases 
with illustrations reveals bilateral obscuri- 
ties, almost always grossly symmetrical in 
arrangement and extent, with a distinct 
tendency to become more marked in the 
lower lung fields. In the early stages or 
less advanced cases the consolidations lie 
in the central or perihilar regions of the 
lung. In no case, however, were enlarged 
hilar lymph nodes distinctly visible. The 
character of the obscurity is that of a 
diffuse, almost homogeneous, shadow, 
fading out toward the periphery of the 
lung field. 

The quality of the changes has occasion- 
ally been described as “mottled,’’ with 
emphasis on the similarity to other small 
fleck-like consolidations, such as miliary 
tuberculosis and numerous morphologi- 
cally related conditions. The reproduced 
roentgenograms and the more careful de- 
scriptions of many authors give a different 
impression. The condition is more aptly 
characterized as ‘“‘diffuse opacities with re- 
ticular design’’ (3) or ‘“‘coarse mottled ap- 
pearance against a general background of 
increased density”’ (6). It is our impres- 
sion that the diffuse character of the opac- 
ities prevails. In addition, there are 
changes in the individual case not only as it 
gradually progresses, but also dependent 
upon the phase of development. During 
or immediately after an acute episode, the 
shadows are of a diffuse homogeneous type; 
in the interval between attacks or in a 
longer remission a more fleck-like or streaky 
pattern is apt to occur. 

While the hemosiderin deposited in the 
interstitial tissue and the fibrosis represent 
irreversible changes, every fresh pulmo- 
nary hemorrhage fills the air spaces with 
new blood. The removal of fresh blood 
and non-fixed hemosiderin account for the 
regression of the pulmonary changes, 
through expectoration and lymph drain- 
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Cloudy opacities throughout 
both lung fields. 


Fig. 1. Nov. 9, 1951. 


age and probable relief of pulmonary con- 
gestion. 

After a profuse generalized hemorrhage 
with the air spaces drowned with blood, the 
roentgen appearance is very similar or iden- 
tical with that of edema or pneumonia in 
regard to distribution. In the remission, 
with the air spaces cleared, the reticular 
fleck-like pattern is almost indistinguish- 
able from that of interstitial granuloma- 
tosis or fibrosis. All intermediate stages 
and combinations occur. While the proc- 
esses of deposition of iron pigment and 
interstitial fibrosis are essentially general- 
ized throughout the lung, without any 
local preference or sparing, supervening 
infection or atelectasis may complicate 
the picture by localized changes. 

Minor or early changes limited to the 
central (hilar) portion of the lung have 
no diagnostic characteristics. Advanced 
generalized obscurities may be very similar 
to those seen with pulmonary edema and 
pneumonic and atelectatic processes caused 
by aspiration, over-sedation, bacterial 
or viral infection. The history and the 
discrepancy between the marked pulmo- 
nary changes and the comparatively scanty 
systemic symptomatology may lead to 
the correct interpretation. The fleck-like, 
reticular pattern, after a long remission, 
may be indistinguishable from the numer- 
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ous other conditions which cause general- 
ized miliary consolidations in the lung, 
the latest revised list containing 40 patho- 
logic entities (Felson, 16). 

The diagnosis is based on the clinical 
observation of periodic attacks of dyspnea 
and cyanosis, associated with evidence of 
pulmonary hemorrhage and development 
of iron deficiency anemia without signs of 
generalized hemolysis. The  roentgeno- 
logic findings described above support the 
clinical evidence. There are hemoptysis, 
hematemesis, and occult blood in the stools; 
hemosiderin-laden epithelial cells and phag- 
ocytes are found in the sputum. Lung 
puncture (17, 18), with recovery of tissue 
containing iron pigment, may complete 
the evidence. 


CASE REPORT? 


A 2-year-old Negro boy was admitted to the hos- 
pital Nov. 8, 1951, because of profound hypochromic 
anemia, manifested first by pallor and fatigue one 
month prior to admission. The temperature was 
elevated (100.6° F.), the pulse rate was 190, and the 
respiratory rate 20 per minute. Otherwise, the 
physical findings were essentially normal. The red 
blood cell count was 1,650,000 and the white cell 
count 25,700 to 9,150, hemoglobin 3.5 gm. The 
child was treated with frequent transfusions of whole 
blood and packed blood cells from November 1951 to 
April 1952, with satisfactory clinical recovery and 
improvement of the blood findings (18). 

The first chest roentgenogram (Fig. 1) on the day 
after admission showed diffuse cloudy opacities 
throughout both lung fields. Five days later, Nov. 
14, after five whole blood transfusions and imme- 
diately following further infusion of 250 c.c. of 
packed red blood cells, there was almost generalized 
homogeneous haziness of moderate degree, suffi- 
ciently dark to obscure the lower portion of the 
heart contours. The pulmonary artery was promi- 
nent, a finding not observed on the previous or later 
roentgenograms. At the same time, moist rales 
were heard at both bases. The lung fields cleared 
slightly in the following weeks. Early in February, 
however, acute pulmonary bleeding apparently 
recurred. The hemoglobin dropped again to 6.7 gm. 
The temperature rose to 101.8° F. The roentgeno- 
gram (Fig. 2) again showed homogeneous obscurity 
(Feb. 13). A transfusion of 120 c.c. of packed red 
blood cells improved the clinical situation imme- 
diately. On March 25 the basic radiance of the 
lung fields was markedly increased, leaving faint 





? This case is also being reported elsewhere, with 
emphasis on the diagnostic value of lung puncture, by 
Gellis, Rheinhold, and Green (18). 
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shadows in a fleck-like, reticular pattern. A final 
roentgenogram on June 18, 1952 (Fig. 3), with the 
bov in fairly good health and a hemoglobin of 8.8 
gm. without any transfusion for two months, Te- 
vealed a more nodular pattern of the consolidation 
in a field of almost normal radiance.‘ 





Fig. 2. Feb. 13, 1952. Recurrent pulmonary 
hemorrhage, causing homogeneous obscurity of the 
lung fields. 


This observation of a case of idiopathic 
pulmonary hemosiderosis presents several 
interesting features. There was marked 
discrepancy between the intensive pul- 
monary changes as revealed by the roent- 
genograms and the scant abnormal find- 
ings on physical examination. The diag- 
nostic suggestion of pulmonary hemosid- 
erosis was first made on a roentgenographic 
basis (A. L. B.). At least two episodes of 
the more diffuse phase could be observed 
in roentgenograms taken at short intervals. 
We are inclined to interpret the first such 
episode as pulmonary edema caused by 
blood transfusions in rapid succession. 
The second episode was apparently due to 
fresh hemorrhage into the lung (Fig. 2). 


SUMMARY 


A case of idiopathic pulmonary hemo- 
siderosis in a Negro boy of two years is 
reported The child had a severe anemia 
of the iron deficiency type and diffuse pul- 
monary consolidations along with other 
signs and symptoms of this disease. The 


* The child was still well in February 1954. 
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Fig. 3. June 18, 1952. The lung fields present al 
most normal basic radiance, with a moderate amount 
of nodular obscurities. 


diagnosis was corroborated by demonstra- 
tion of iron pigment in a biopsy specimen 
obtained by lung puncture. 

A survey of 31 previously reported cases 
of this disease is given. The disease is char- 
acterized by hemorrhages in the lung, 
without signs of generalized hemolytic 
tendency. It is not part of a generalized 
hemosiderosis, has no relation to hemochro- 
matosis, since there is no general disturb- 
ance of iron metabolism, and is different 
from the “brown induration of the lung”’ 
in chronic pulmonary congestion usually 
due to mitral stenosis. Primary defective 
formation of the pulmonary tissue, with 
lack of elastic elements or a vasomotor 
disorder, is believed to be the underlying 
etiologic factor. Interstitial fibrosis is 
common in advanced cases. 

The roentgen findings, decisive in the 
diagnosis, consist of symmetrical homo- 
geneous opacities, densest in the central 
portions of the lung. In periods of remis- 
sion a fleck-like, reticular pattern may 
supervene. Infection and atelectasis may 
complicate the roentgen appearance. 
These roentgenologic findings and the 
lack of corresponding manifestations on 
physical examination in the absence of 
notable respiratory infection, combined 
with hypochromic anemia without evidence 
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of generalized hemolytic tendency, should 
suggest idiopathic pulmonary hemosider- 


osis. The clinical course, characterized by 


acute attacks, and finally the demonstra- 
tion of hemosiderin in the sputum, gas- 
tric washings or lung tissue obtained at 
biopsy, should establish the diagnosis. 


Beth Israel Hospital 
Boston 15, Mass 
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SUMARIO 


Hemosiderosis Pulmonar Idiopatica 


El caso de hemosiderosis idiopatica del 
pulmén aqui presentado fué en un nifito 
negro de dos afios de edad. El diagnéstico 
qued6é comprobado por el descubrimiento 
de pigmento férreo en un ejemplar biépsico 
obtenido por la puncién del pulmén. Re- 
pasanse ademas 31 casos tomados de la 
literatura. 

Caracterizase la hemosiderosis pulmonar 
idiopatica por hemorragia en los pulmones, 
sin signos de tendencia hemolitica genera- 
lizada. No forma parte la dolencia de una 
hemosiderosis generalizada; no guarda 
relacién con la hemocromatosis, dado que 
no hay perturbacién general del metabo- 
lismo del hierro; y discrepa de la ‘“‘indura- 
cién parda del pulm6én,”’ asociada con la 
congestién pulmonar crénica debida a 
estenosis mitral. Créese que el factor 
etiolégico subyacente es la formacién de- 


fectuosa primaria del tejido pulmonar, con 
carencia de los elementos eldsticos o algin 
trastorno vasomotor. La fibrosis inter- 
sticial es comtin en los casos avanzados. 

Los hallazgos roentgenoldégicos, que son 
decisivos en el diagnéstico, consisten en 
opacidades homogéneas simétricas, mas 
densas en las porciones centrales de los 
pulmones. En los periodos de remisién, 
puede aparecer un patrén reticular, estria- 
do. Esos hallazgos roentgenolégicos y la 
falta de mayor infeccién respiratoria, com- 
binados con anemia hipocrémica sin signos 
de tendencia hemolitica generalizada, de- 
ben sugerir el diagnéstico. Este puede ser 
ademas establecido por la evolucién clinica, 
caracterizada por accesos agudos, y por fin 
por el descubrimiento de hemosiderina en 
el esputo, los lavados gastricos o tejido 
pulmonar obtenido por biopsia. 





Malignant Lymphoma of the Stomach’ 


I. R. BERGER, M.D., BRIT B. GAY, Jr., 


ALIGNANT lymphoma of the stomach, 
M while not a common neoplasm, oc- 
curs often enough and presents sufficiently 
varied clinical findings and roentgen ap- 
pearances to warrant consideration. A 
series of 25 microscopically proved cases 
has been analyzed with the object of de- 
termining three major points: First, are 
the roentgen findings sufficiently distinc- 
tive to warrant giving a primary diagno- 
sis of lymphoma? Second, can the roent- 
gen findings be correlated with the gross 
and microscopic pathology? Third, what 
mode of therapy gives the best results? 

This series was collected from several 
hospitals. The original pathologic and 
microscopic impression has been confirmed 
by one of the authors (C. M. W.) in all 
but 3 instances. In 43 cases roentgeno- 
grams were not available for our personal 
study, but in each of these the micro- 


») 
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scopic diagnosis was corroborated and the 
clinical records were available for study. 


INCIDENCE 

Malignant lymphomas comprise approxi- 
mately 60 per cent of all gastric sar- 
comas. In 500 cases of gastric sarcoma, 
compiled from the literature Palmer (9) 
found the incidence to be as follows: 
42 per cent 
9.0 per cent 


Lymphosarcoma 

Hodgkin's disease 
Reticulum-cell sarcoma .8.8 per cent 
Plasma-cell sarcoma 0.9 per cent 
Others. oe beak hacia ian pllalarehd Gane a 


The ratio of gastric carcinoma to gas- 
tric sarcoma varies. Perkel and Macchia 
(11) found it to be 100 to 1 for all age 
groups, but only 15 to 1 below the age of 
thirty. Ewing (4) estimated that 1 per 
cent of all malignant lesions of the stomach 
were sarcoma. Marshall and Meissner 
(7), reviewing all gastric cancers seen 
at the Lahey Clinic over a twenty-year 
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period, found the incidence of sarcoma to 
be 3.5 per cent. Warren and Lulenski 
(17) discovered 14 primary lymphoid 
tumors among 569 malignant growths of 
the stomach, or 2.5 per cent. Crile, Haz 
ard, and Allen (2) saw 19 at the 
Cleveland Clinic between 1935 and 1950. 
The average age for gastric lymphoma 
is variously reported, ranging from forty- 
seven to fifty-five years (2, 13, 15). 
This contrasts with an average age of 
sixty-one for gastric cancer (7). The ratio 
of males to females, according to D’Aunoy 
and Zoeller (3) and Marshall and Meissner 
is 1.7 to 1.0, while Crile, Hazard and Allen 
give it as 2 to 1. The general opinion, as 
gathered from the literature, is that in the 
younger age groups a gastric tumor is more 
likely to be a lymphoma than a carcinoma. 
Our series, derived from a hospital popu- 
lation predominantly male, included but 
1 female. There were 19 white and 6 
Negro patients. The age range was twenty- 
two to eighty years, and the distribution 
twenty to twenty-nine 
thirty to thirty-nine, 3; 
forty to forty-nine, 5; fifty to fifty-nine, 
8; sixty to sixty-nine, 5; seventy to eighty, 
1. The average age was 48.8 years. 


Cases 


9 
o, 


was as follows: 
years, 3 cases; 


PATHOLOGY 
The lesions in the stomach were grossly 
forms: (a) marked, diffuse 
thickening of the stomach wall with ac- 
centuation or obliteration of rugal folds; 
(b) discrete masses, some of which were 
large and fungating; (c) ulcerations, with 
and without elevated margins. In indi- 
vidual cases, varying combinations of 
these gross features were found. The 
gross form of the lesion bore no consistent 
relationship to the microscopic charac- 
teristics. In 22 cases the lymphoma was 
primary in the stomach and confined 


of several 
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largely to that organ and to the regional 

lymph nodes. In 3 patients, the gastric 
volvement was incident to widespread 

lymphoma in many other organs. 

The criteria used for histologic classifi- 
cation are those of Jackson and Parker 
(6) and Sparling, Adams, and Parker (14). 
The terminology is that of Gall and Mal- 
lory (5). Five histologic types were en- 
countered. The largest group of cases, 
numbering 10, were classified as Hodgkin's 
lymphoma. There were 4 examples of 
Hodgkin’s sarcoma; 8 tumors of cells of 
the lymphocytic series, of which 5 were 
composed predominantly of lymphoblasts 
and 3 of mature lymphocytes; 3 reticulum- 
cell sarcomas. In 1 case, two malignant 
processes of the blood-forming organs were 
noted. This patient had lymphocytic leu- 
kemia. At autopsy, large tumor infil- 
trates were found in the stomach and other 
organs, histologically characteristic of 
Hodgkin's lymphoma. 


CLINICAL CHARACTERISTICS 


The physical condition of patients with 
malignant gastric lymphoma is generally 
better than in those with carcinoma of the 


stomach. Cachexia and anemia are less 
prominent. The average duration of 
symptoms in 41 cases reviewed by Mar- 
shall and Meissner was 10 months, with 
a range of three weeks to four years. The 
presenting symptoms in their cases were 
chiefly epigastric pain, indigestion, and 
anorexia. In some instances food or alkali 
gave relief. Weight loss was present in 
nearly every case, varying from 8 to 60 
pounds. These authors state that bleed- 
ing isnot commoninlymphoma. Sixty per 
cent of the sarcomas that they reported 
showed no free hydrochloric acid on 
gastric analysis. Hemorrhage (melena or 
hematemesis) was present in 6 of 11 cases 
reported by Spellberg and Ziven (15), 
and this was the most common present- 
ing symptom. A palpable mass was pres- 
ent in 5 of 11 cases in their series. 

In our series, 14 patients (56 per cent) 
complained of abdominal pain, 12 (48 per 
cent) of nausea and/or vomiting, 6 (24 
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per cent) of hematemesis, and 2 (8 per 
cent) of melena. Six (24 per cent) of the 
25 patients had a weight loss in excess of 
15 pounds. Four (16 per cent) experi- 
enced a sense of fullness in the epigastrium, 
and 2 complained of generalized weakness. 
The duration of symptoms ranged from 
three months to ten years. The chief 
physical ndings were epigastric tender- 
ness and jrigidity (in 40 per cent) and a 
palpable ‘pigastric mass (in 20 per cent), 
Significant laboratory findings were limited 
to gastric analysis, stool examinations, and 
hematologic findings. Gastric analysis 
was performed in 10 cases, showing ab- 
sence of free hydrochloric acid in 9. The 
hemoglobin estimation was less than 10 
gm. in 4 cases. Stool examinations were 
positive for blood in 3 cases. 


ROENTGEN DIAGNOSIS 


Moreton (8), discussing the radiologic 
diagnosis of lymphoma of the stomach, 
noted the following possibilities: (1) radio- 
graphs of the stomach may be normal; (2) 
a gastric ulcer may be present; (3) poly- 
poid lesions simulating carcinoma may be 
the predominant manifestation; (4) an ob- 
structive lesion may be seen. Rafsky, 
Katz, and Krieger (12) reported a cor- 
rect x-ray diagnosis in 4 of 12 cases. 
They divided the radiologic signs into 4 
groups: (1) smooth margin filling defect, 
(2) localized lesions, (3) linitis plastica 
type, (4) giant rugae. Taylor (16) con- 
sidered 2 or more defects and giant rugae 
an indication of lymphosarcoma. Crile, 
Hazard, and Allen state that a correct 
diagnosis was made by the radiologist in 
only 1 of their 19 cases. Paul and Parkin 
(10) reported a case in which the gastro- 
intestinal series was considered normal. 

The roentgenographic findings in our 
series are enumerated in Table I. They 
were closely correlated with the gross 
pathological observations and in the ma- 
jority of cases were limited to one basic 
type of gross pathologic change. Mass 
lesions were by far the most frequent. 
These tended to be polypoid, to ulcerate 
in some instances, and to be accompanied 
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TABLE I: GASTRIC LYMPHOMA: ROENTGEN FINDINGS 


Gener- 
alized 


acid Fun- An- 
dus Body trum 


3 5 9 


Mass lesions 

Uleer, greater curva- 
ture 

Uleer, 
ture 0 

Fold widening 2 

Polyps it 

Extrinsic mass 4 


9 


lesser curva- 


by mucosal fold widening and thickening 
in adjacent areas. 

The ulcer craters on the lesser curva- 
ture were of the ‘‘addition”’ type, extend- 
ing beyond the confines of the gastric lumen. 
The craters on the greater curvature, on 
the other hand, were in each instance 
associated with a mass lesion and were 
within the lumen of the _ stomach. 
Mucosal fold widening in all but one 
case was associated with a mass lesion. 
In this instance widening was considerable 
and there was palpable thickening of the 
gastric wall, evident on fluoroscopy and 
at autopsy (Case II). Where extrinsic 
masses were noted, there was a_ well 
defined rigidity of the gastric wall, with or 
without intragastric polypoid lesions. 


MODE OF THERAPY 


The optimum mode of therapy has been 
considered by some (2, 7, 15) to be surgery 
followed by postoperative irradiation. 
The series of 94 cases collected by Archer 
and Cooper (1) showed 13 five-year 
“cures,’’ of which 8 were in patients 
receiving only x-ray therapy. Their con- 
clusion is that roentgen therapy alone is 
the preferred method of treatment. In 
our series of 25 patients, definitive surgical 
procedures were performed in 14 (11 partial 
gastrectomies and 3 total gastrectomies). 
Exploratory laparotomy and biopsy were 
done in 5 instances. In one instance, the 
patient noted a recurrence of symptoms 
fifteen months subsequent to partial gas- 
trectomy. A gastrointestinal series in this 
case showed an infiltrative process in the 
Stomach adjacent to the gastroenteros- 
tomy. A gastro-jejunocolic fistula in a 
mass of tumor tissue was resected and 


Case I. Large, constricting, bulky lesion of 


gastric antrum. 


Fig. 1. 


postoperative roentgen therapy was ad- 
ministered. 

Roentgen therapy was given postopera- 
tively in 13 cases and as the definitive treat- 
ment in Sinstances. There was no standard 
roentgen therapy regime. Each case was 
treated as an individual problem. Treat- 
ment was given at 200 to 220 kv., with 
h.v.l. 0.9 to 1.2 mm. Cu, in 11 patients, 
and at 250 kv., h.v.l. 2.0 mm. Cu, in 3. 
In 7 instances the kilovoltage was not 
recorded. The number of portals and 
portal size chosen were considered to 
encompass adequately the area of involve- 
ment. The average port was 10 X 15 cm. 
The range of dosage per portal varied from 
700 to 3,000 r in air, with an average of 
1,500 r. 


COMPLICATIONS OF ROENTGEN THERAPY 


Perforation through tumor tissue into 
the peritoneal space or into a retrogastric 
mass occurred in 3 patients. In one in- 
stance the perforation was confirmed at 
surgery. In the remaining 2 cases, it 





Fig. 2. Case II. Generalized mucosal fold widening. 
Fluoroscopically, the gastric wall was rigid. 


developed in a late stage of the clinical 
course. 


ILLUSTRATIVE CASES 


Case I: M. A. P., a 24-year-old white man, 
complained of burning epigastric pain and vomiting, 
with progressive loss of weight over the past year. 
The onset of symptoms dated back two years. The 
patient had been discharged from the Navy with a 
diagnosis of gastric ulcer. 

Examination showed slight periumbilical tender- 
ness and absence of free hydrochloric acid from the 
gastric contents. The clinical and gastroscopic 
diagnosis was carcinoma. Roentgen examination 
demonstrated a bulky, irregular lesion of the antrum 
with distortion of the mucosal folds (Fig. 1) and led 
to a diagnosis of malignant tumor of the antrum. 

At operation a tumor was found extending from 
the pylorus to the cardiac area, without lymph node 
involvement. A subtotal gastrectomy was done 
The pathologic diagnosis was Hodgkin's lymphoma. 
The rugae were greatly hypertrophied, measuring 
8 X 6 cm. 

Roentgen therapy was given postoperatively 
(220 kv., 15 ma., 0.5 mm. Cu plus 1.0 mm. Al filtra- 
tion, 50 cm. T. S. D.) to right and left anterior 








j 


| 


530 I. R. BERGER, Brit B. Gay, Jr., AND C. M. WHORTON April 1954 





abdominal ports, measuring 15 X 12 and 18 x 19 
cm., each port receiving 1,500 r (air dose) in twenty. 
six days. The patient was well six years after treat- 
ment. ; 


Case Il. *. R., a 63-year-old Negro male, com- 
plained of severe periumbilical pain of two weeks 
duration, aggravated by food. During the same 
period he had suffered from malaise and anorexia. 
There had been no vomiting. 

Physical examination revealed epigastric tender- 
ness, and labpratory studies showed absence of free 
hydrochloric ‘cid after administration of histamine. 
Biopsy of the liver suggested lymphoma. Roent- 
genologically, thickening and stiffening of all the 
gastric folds was demonstrated, and the impression 
was gained that a large gastric mass, probably within 
the wall of the stomach, was pressing upon the lesser 
curvature (Hig. 2). The roentgen report read: 
“Findings bgzarre; lymphoma should be con- 
sidered.”’ 

The patien ’s condition grew worse and he died 
two weeks later. At autopsy, the wall of the 
stomach was found to be greatly thickened, measur- 
ing as much as 1.0 cm. at the thickest portion. The 
serosa over the fundus presented a nodular appear- 
ance. The microscopic diagnosis was Hodgkin's 
lymphoma. 


Case III: § J. R. N., a 46-year-old white man, 
gave a historv of a 30-pound weight loss in the past 
six months, 1 ausea and vomiting, and progressive 
abdominal pain. Physical examination revealed 
abdominal tenderness. The clinical diagnosis was 
“malignant tumor of the stomach rvs. pyloric ob- 
struction, probably ulcer.” Roentgen examination 
showed an irregular filling defect of the antrum, with 
lesser curvature invasion to the fundus, and a retro- 
gastric mass (Fig. 3). The roentgen diagnosis was 
lymphoma. 

At operation a mass was found involving the lesser 
curvature frcm the fundus to the pylorus, filling 
and occluding theantrum. The pathologic diagnosis 
was Hodgkin’s lymphoma. Following operation, 
the patient received roentgen therapy (220 kv., 
15 ma., 50 cm. T. S. D., 0.5 mm. plus 1.0 mm. Al 
filtration, 1.2 mm. Cu h.v.1.) to anterior and posterior 
right and left abdominal ports measuring 10 X 20 
cm.; 1,225 r (in air) were administered to each 
anterior port and 400 to 600 r to each posterior port 
inten days. Twenty-three treatments were given in 
forty days, with 75 to 200 r daily per port. 

A subsequent roentgen examination (Fig. 4) 
showed almost complete regression of the antral 
mass and the development of a false pocket or huge 
perforation posteriorly at the fundus. The ab- 
dominal pain was relieved, but the patient died four 
months following operation. Autopsy was not ob- 
tained. 


Case IV: F.S., a 42-year-old man, gave a three- 
months history of epigastric pain, nausea, and 
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Fig. 3. Case III. Huge polypoid antral mass with invasion of lesser curvature proximally to the fundus 
Fig. 4. Case III, two months later. The large antral mass has resolved. The lesser curvature invasion persists 
A large extragastric pocket of barium is present, extending posteriorly and medially from the fundus 


vomiting. At the onset the pain had been relieved 
by milk. Generalized pruritus had developed. The 
abdomen was distended and the liver was enlarged 
four fingerbreadths. Gastric analysis was positive 
for blood. Gastric acidity was not ascertained. 
The clinical diagnosis was ‘‘peptic ulcer; cirrhosis.”’ 
Roentgen examination showed multiple nodular 
masses in the stomach, some of which appeared to 
be ulcerated (Fig. 5). The roentgen diagnosis was 
“benign peptic ulcer, carcinoma, leiomyoma, or 
lymphoma.”’ . 

At laparotomy multiple tumors of the stomach 
were found. One, the size of a golf ball, was on the 
greater curvature. Six or 8 others of varying size 
occupied the upper middle and cardiac end of the 
stomach. A large retroperitoneal mass was present. 
The condition was considered inoperable. The 
microscopic diagnosis was Hodgkin’s sarcoma. 
Death occurred three weeks postoperatively. 


Case V: F.G., a 61-year-old Negro male, com- 
plained of anorexia, nausea, cramp-like abdominal 
pains, and weight loss, of two months duration. 
He had experienced similar symptoms nine years 
previously, with recurrences at intervals. He 
showed evidence of severe weight loss, and general- 


ized node involvement was present. Laboratory 
studies revealed absence of free hydrochloric acid and 
a total acidity of 18 degrees. Gastroscopy showed 
an inactive ulcer on the posterolateral wall near the 
lesser curvature, apparently not malignant. The 
clinical diagnosis was gastric ulcer. Roentgen 
examination demonstrated a crater on the lesser 
curvature, with mucosal changes above and below 
(Fig. 6). The roentgenologist’s diagnosis was 
“gastric ulcer, possibly malignant.” 

Operation revealed a firm mass, 2.5 cm. in diam- 
eter, on the lesser curvature of the pars media, and 
multiple nodes in the lesser omentum but not else 
where. Subtotal gastrectomy was done. 

The pathologist reported a bulging, slightly 
wrinkled and slightly opaque mass on the lesser 
curvature, thickening of the stomach wall and 
mucosa, andlymph nodeinvolvement. Noulcer was 
described. The pathologic diagnosis was lympho- 
blastic lymphoma. 

Roentgen irradiation was administered to mul- 
tiple anterior and posterior abdominal ports, 
800 to 1,400 r (in air) to each, but the patient 
responded poorly. He died seventeen months post 
operatively with generalized involvement of the 
chest and abdomen. 
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Fig. 5. Case IV. Three fairly large polypoid, sessile tumor masses within fundus and pars media. The most 
distal of these contains a crater. 
Fig. 6. Case V. Asmall ulcer crater projecting from the lesser curvature, with minimal irregularity of the mucosa 
above and below. 


Case VI: J. M.K.,a6l-year-old white man, had 
noticed abdominal distention a week before admis- 
sion, following a minor operation. Close question- 
ing elicited a history of gradual loss of energy, 
strength, and appetite over a period of four or five 
months, with a weight loss of 24 pounds. Three 
weeks before admission pain had occurred beneath 
the xiphoid when solid food was taken. There had 
been no nausea or vomiting. 

Physical examination showed a large mass in the 
tight upper abdomen, apparently continuous with 
another mass high in the left hypochondrium. 
These masses were ballotable, nodular, and hard. 
There was no evidence of lymphadenopathy. 
Gastric analysis showed absence of free hydrochloric 
acid; total acidity 63 degrees. Ascites developed 
shortly after hospital admission and a cell block from 
the ascitic fluid showed ‘changes strongly suggestive 
of lymphoblastic lymphoma.” Roentgenologically a 
large filling defect was demonstrable along the lesser 
curvature of the stomach from the pylorus to the 
cardia. The fundus and greater curvature were in- 
volved, with thickening and stiffening of the latter, 





loss of peristalsis, and widening of the folds. The 
mass appeared to encircle the distal end of the 
esophagus (Fig. 7). The roentgen and clinical 
diagnosis was lymphoma of the stomach. Roentgen 
therapy (220 kv., 15 ma., 50 em. T. S. D., 0.5 mm. 
Cu plus 1.0 mm. Al filtration, 1.2 mm. Cu h.v.1) 
was given to the mass, 625 r being delivered through 
each of two portals. 

Following irradiation, the mass decreased in size, 
but the general course was rapidly progressive, and 
death ensued two months after the onset of the ill- 
ness. Autopsy showed marked thickening of the 
stomach wall, a large ulcerative lesion (6.0 X 4.0 X 
3.0 cm.) near the cardia, on the lesser curvature, 
extending to both the anterior and posterior wall, 
and widening of the mucosal folds. No perforation 
was found. The microscopic diagnosis was lympho- 
blastic lymphoma. 


Case VII: L. R. S., a 59-year-old man, gave 4 
history of cramping upper abdominal pain and 
bloating one year earlier. He was placed on an 
ulcer diet, but two months before admission there 
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had been recurrence of the pain, with nausea, vomit- 
ing, and abdominal distention. Examination re- 
vealed mid-epigastric tenderness. Gastric analysis 
showed free hydrochloric acid 44 degrees, total 
acidity 65 degrees. The clinical diagnosis was 
malignant ulcer of the stomach. Roentgenography 
disclosed a large crater on the greater curvature of 
the pars media, with a filling defect extending for a 


‘~ 


Fig. 7. Case VI. Massive involvement of the entire 
fundus, with considerable thickening of the wall. The 
malignant process extends along the lesser curvature 
from the pylorus to the cardia. Note the widened, 
distorted mucosal folds in the fundus. 


distance of 8 cm. along the curvature (Fig. 8). 
The diagnosis was malignant tumor of the greater 
curvature. 

Operation revealed a large, rubbery, indurated 
mass involving the greater curvature and posterior 
wall of the stomach and extending into the mesocolon, 
with multiple nodes in the greater omentum. 
Surgery was limited to biopsy. 

The pathologic diagnosis was reticulum-cell 
sarcoma. 

Roentgen therapy was instituted (220 kv., 15 ma., 
50 cm. T. S. D., 0.5 mm. Cu plus 1.0 mm. Al filtra- 
tion, 1.2 mm. Cu h.v.l.). Treatment was given 
through two 20 X 20-cm. abdominal ports, anterior 
and posterior, with total doses of 1,500 and 200 r 
(in air), respectively, in thirty-five days. 

_The large epigastric mass diminished slightly in 
size, but nausea, vomiting, and hematemesis 
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Fig. 8. Case VII. Huge mass on the greater 
curvature of the pars media. Large ulcer crater 
within the mass. 


developed, and death occurred three months post- 
operatively. Autopsy was not performed 


RESULTS 
Sixteen of the 25 patients in this series 
are known to be dead. The remaining 9 
are living and well after six months to five 
and a half years following diagnosis. The 
survival times in these two groups are as 
follows: 


Alive Dead 
3 months. 8 
6 months. ‘ 5 
year.. 1 l 
1'/. years 1 2 
2 years 2 
3 years 2 
4 years 1 
5 years l 
6 years 1 


Of the 9 patients listed as living and well, 
the follow-up in 6 is current, 7.e., the 
patient has been seen or heard from within 
the past three months. The follow-up 
period in these 6 cases is six years, five 
years and two months, four years and 
three months, three years and five months, 
two years, and one year and five months. 
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Of the 9 patients, 4 had Hodgkin's 
lymphoma, 3 lymphocytic lymphoma, and 
2 lymphoblastic lymphoma. 

The relationship of surgery 
irradiation to survival is as follows: 


and /or 


Treatment Alive Dead 
Surgery alone l 
X-ray therapy alone. . 1 7 
Surgery plus x-ray therapy 8 5 
No treatment 3 

TOTAL i) 16 


DISCUSSION 

The frequency, in this series, of a pattern 
of symptoms compatible with a clinical 
diagnosis of peptic ulcer is_ striking. 
Nearly one-half of the patients were con 
sidered to have peptic ulcer on the basis of 
the initial history and physical examina 
tion. One must be on the alert for a pro 
longed history, particularly when past 
gastrointestinal series have been negative. 
Two patients had careful x-ray studies and 
were considered to be without gastric 
disease within six months of definitive 
diagnosis at operation. In each instance, 
clear-cut, roentgenologically demonstrable 
gross pathologic changes supervened prior 
to surgery. 

Epigastric tenderness and rigidity were 
the most constant findings on physical 
examination, while a palpable mass was 
present in 5 patients. 

An analysis of this series leads us to 
believe that there are no roentgen findings 
pathognomonic of gastriclymphoma. The 
diagnosis might be inferred from massive 
gastric involvement by bulky lesions, 
rigidity of the gastric wall, or distortion of 
mucosal folds. There is no correlation 
between roentgen and gross findings on the 
one hand and microscopic appearance or 
type on the other. 


Surgery and postoperative roentgen 


therapy yield the best results; of those 
patients treated by x-ray therapy alone, 
only one is known to be living and well. 
In one patient, in spite of roentgen therapy, 
the antral mass progressed in size and ex- 
tended during a period of observation of 
ten months. 
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CONCLUSIONS 


1. The roentgen findings may be of 
some value in making the diagnosis of 
gastric lymphoma. 

2. There is no correlation between the 
histologic and the gross pathologic and 
roentgen findings. 

3. Surgery followed by careful radia- 
tion therapy has been found to produce the 
optimum results. 

Note: The authors acknowledge their indebted- 
ness to Dr. H. S. Weens and Dr. T. F. Leigh for the 
cases they so kindly contributed to this series, 
Appreciation is expressed to the Medical 
Illustration Department, VA Hospital, Atlanta, Ga., 
for technical assistance. 
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SUMARIO 


Linfoma Maligno del Estémago 


Este andlisis de una serie de 25 casos, 
comprobados microsc6épicamente, de lin- 
foma maligno del est6mago considera en 
particular los hallazgos radiolégicos y el 
método preferido de tratamiento. Obser- 
vése que, aunque no hay caracteristicas 
roentgenolégicas patognoménicas de lin- 
foma gastrico, pueden sugerir tal diagnés- 
tico una lesién gastrica voluminosa, la 
rigidez de la pared del est6mago y la de- 
formacién de los pliegues de la mucosa. 


No hubo correlacién entre los hallazgos 
radiolégicos y el aspecto ya macropato- 
l6gico o microscépico del tumor. 

La cirugia y la irradiacién roentgen pos- 
toperatoria dan los mejores resultados. De 
9 enfermos de esta serie que se hallaban 
vivos al prepararse esta comunicacién, 8 
habian recibido esta terapéutica combi- 
nada. No sobrevivié mas que 1 de 8 que 
fueron tratados con la irradiacién roent- 
gen sola. 








Vertical Fracture of Cervical Vertebral Bodies’ 





SAMUEL RICHMAN, M.D., and ROBERT L. FRIEDMAN, M.D.? 


77> MOST common type of injury of the 
cervical spine is the fracture-disloca- 
tion. Pure compression fractures are less 
frequent, and in many of these cases there 
is a complete separation of the parts of the 
vertebral body in the coronal plane, with 
division into an anterior and posterior 
segment. A condition much more un- 
usual, and so far reported mainly in the 
cervical spine, is a vertical fracture of the 
body in the sagittal plane, splitting it into 
almost equal right and left halves, with or 
without compression or other concomitant 
fractures. It is this latter type of injury, 
vertical fracture of a vertebral body in the 
sagittal plane of the cervical spine (here- 
after called vertical fracture), which will be 
considered in this presentation. 

The demonstration of a vertical radiolu- 
cent area in the region of the body of a cer- 
vical vertebra should arouse suspicion of this 
type of fracture. On the routine antero- 
posterior film, the differentiation between 
spina bifida occulta and fracture must be 
considered. The presence of the air den- 
sity in the trachea is an additional confusing 
element. With body-section studies of 
the spine, the diagnosis of vertical fracture 
may be made with certainty. 

In our experience, with a single excep- 
tion, a vertical fracture was seen only in 
combination with subluxation or other 
fractures of the cervical spine. The pres- 
ence of a vertical fracture lends support to 
the suspicion of a slight subluxation or com- 
pression fracture in the equivocal case. 
Further, demonstration of the vertical frac- 
ture will present conclusive evidence of 
severe trauma to that part and may be a clue 
to the modus operandi of both an associated 
paraplegia and the fracture. 


! From the Radiological Service, McGuire Veterans Hospital, Richmond, Va. 
Administration with the approval of the Chief Medical Director. 


LITERATURE 


A review of standard textbooks in radiol- 
ogy and orthopedics failed to reveal any 
comment on vertical fractures of the verte- 
bral bodies. Ellis (4) in his presidential 
address before the British Orthopedic 
Society in 1946 mentioned one such case 
occurring in a series of some 34 injuries of 
the cervical vertebrae and noted that there 
was no evidence of neurological involve- 
ment in his patient. Blumensaat (2) re- 
ports 2 cases, 1 involving C-5 and the other 
C-5 and C-6. Fractures of the laminae 
were also noted in both of these patients. 
Quadriplegia was present in one, and para- 
plegia in the other, with partial paralysis 
of the lower extremities. According to 
Blumensaat, Hoffa referred to fractures of 
this type in 1891. 

INCIDENCE 

The incidence of vertical fractures is 
unknown. Over a five-year period in our 
hospital, 17 instances were recognized 
among 80 cases of cervical spine injury, 
in 48 of which there was quadriplegia. 
(Our institution is a paraplegic center.) 
Since most of the films were made at the 
bedside and their quality was uneven, it is 
probable that some such fractures were not 
detected. 


SEVENTEEN 
OF THE 


SUMMARY OF FINDINGS IN 
CASES OF VERTICAL FRACTURE 
CERVICAL SPINE 


A. All were quadriplegic. 
B. Seven cases caused by automobile accidents. 
Ten cases caused by diving accidents (7 by 
diving into shallow water and 3 by falls on 
the head). 
C. Vertical fracture only, 1 case. 
Vertical and compression fractures, 6 cases. 


Sponsored by the Veterans 
Statements and conclusions published by the 


authors are a result of their own study and do not necessarily reflect the opinion or policy of the Veterans Adminis- 


tration. Accepted for publication in May 1953. 


2 Now Assistant Professor of Roentgenology, Ohio State University, Columbus, Ohio. 
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fracture 


Vertical fracture, compression fracture, dislo- 
cation and fracture of laminae in various 
combinations, 10 cases. 

D. Vertical fracture of C-5, 7 cases. 

Vertical fracture of C-6, 6 cases. 

Vertical fracture of C-5 and C-6, 4 cases. 

E. Body-section roentgenography done in only 
10 cases. 

F. Fifteen patients survived. In 4 laminectomy 
was performed; the remainder were treated 
by traction for varying periods of time. 
Two patients died soon after injury, and 
postmortem examinations were obtained. 


CASE REPORTS 


Case I. R. L. W., a 28-year-old white male, fell 
30 feet from a wall in Japan and landed on his head. 
There were immediate paralysis of all four extremi- 
ties and loss of sensation below the nipple line an- 
teriorly. Neck traction was applied for approxi- 
mately six weeks. 

Physical examination at this hospital (one year 
after the accident) revealed full range of motion of 
shoulders and elbows but no flexion of the fingers. 
There was almost a complete spastic paralysis of the 
lower limbs. Hyperactive deep reflexes, a positive 
Hoffman sign, and a Babinski reflex were noted. 
There was loss of bladder and bowel control. 
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Fig. 1. Case I. A. Initial roentgenogram of cervical spine. Vertical defect in the body of C-6, suspicious of 


B. Body-section roentgenogram sharply demonstrating the suspected vertical fracture. 


The report of the x-ray examination in Japan de- 
scribed a vertical fracture of the central portion of 
the body of C-6 (Fig. 1A), with no other abnormality. 
At subsequent examinations in other hospitals this 
fracture was not reported, and the cervical spine was 
said to show no evidence of fracture or dislocation. 
Cervical spine x-ray studies in this hospital, approxi- 
mately one year after injury, revealed a radiolucent 
density in the sagittal plane suggesting a vertical 
fracture of C-6. A lateral view showed bony 
bridging anteriorly between C-5 and C-6, but no 
evidence of fracture or subluxation. Body-section 
roentgenography (Fig. 1B) confirmed the suspicion 
of vertical fracture of the body of C-6. 


Comment: Conventional roentgenograms 
of the cervical spine (anteroposterior and 
lateral) demonstrated a vertical radiolu- 
cent density in the body of the vertebra 
which was suspicious of vertical fracture, 
but the diagnosis could be made with cer- 
tainty only after body-section roentgenog- 
raphy. The vertical fracture of C-6 was 
the only roentgen evidence of trauma to 
the cervical spine. 

Case II: R. H. J., a 20-year-old white male, was 
injured when diving into shallow water. He ex- 





Fig. 2. Case II. A. Vertical defect in body of C-5, suspicious of fracture. 

B. Lateral cervical spine. Slight decrease in height of C-5, indicating compression fracture. The vertebral 
bodies are essentially normally aligned 

C. Body-section roentgenogram, obtained two and one-half years later, sharply delineating the residuum of 
the vertical fracture and the union of its lower portion 


a 


Fig.3. Case III. A. Vertical defect of the body of C-5, suspicious of a fracture. A similar smaller fracture of 
C-6 was seen only on the original film. (Compression fracture of C-5 was noted on lateral film. ) : 

B. Body-section roentgenogram, one year later, sharply demonstrating the compression fracture of C 
the residual vertical fractures of the upper portion of C-5 and C-6. 
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Fig. 4. Case IV. A. Radiolucent vertical defect in the body of C-5, suspicious of fracture 


original film. ) 
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(Seen better on 


B. Body-section roentgenogram, showing clearly a complete vertical fracture of the 5th body 


perienced severe post-nuchal pain, tingling of the 
hands and arms, and immediate loss of use of legs 
and arms. 

Physical examination revealed sensory loss below 
the clavicles and paralysis of all extremities. 

X-ray examination of the cervical spine (Fig. 2A 
and B) demonstrated no gross displacement of any 
vertebra but revealed a compression fracture of the 
body of the fifth vertebra and a vertical fracture 
through the lamina in the mid-line, possibly also in 
the body of the vertebra. 

Body-section roentgenograms were not obtained 
at the time of the original studies, but those done 
two and one-half years later (Fig. 2C) demonstrated 
healing of the major portion of the suspected vertical 
fracture, which was now seen to be in the body of 
the vertebra, with only the upper margin of the frac- 
ture ununited. 


Comment: Body-section roentgenography, 
if it could have been done at the time of 
the original examination, would have made 
the diagnosis of vertical fracture of the 
body with certainty. 


Case III: W. T. R., a 22-year-old white male, was 
in an auto accident and was told that his head hit 


the dashboard. He became quadriplegic immedi- 
ately, with hyperesthesia below the nipple line and 
anesthesia below the umbilicus. 

X-ray examination of the cervical spine (Fig. 3A) 
demonstrated a compression fracture of C-5 and a 
vertical fracture of the body of that vertebra. An- 
other vertical fracture in the body of C-6 was less 
well visualized. Body-section roentgenograms (Fig. 
3B) one year later still showed in part the vertical 
fracture of C-5. The remainder of the fracture had 
healed. A small defect in the upper margin of C-6 
confirmed the earlier suspicion of a vertical fracture. 


Comment: The original films were made 
at another hospital, and the clinical ab- 
stract does not mention the vertical frac- 
tures. Body-section roentgenograms one 
year later confirmed their presence. 


Case IV: H. H., a 29-year-old white male, was in 
an automobile accident. He was riding in the front 
seat and had no recollection of the accident or of the 
events of the week following. 

Physical examination at another hospital revealed 
a complete spastic paraplegia of the lower extremi- 
ties, slight function of the upper extremities, and a 
sensory level at C-5. X-ray examination of the 
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A 


Fig. 5. Case V. A 


(single arrow ) 


cervical spine at the same hospital demonstrated 
“evidence of a compression fracture of the 5th cervi 
cal vertebra and possibly the 6th. The 5th cervical 
vertebra was displaced backward about 3/8 of an 
inch.”’ 

A decompressive laminectomy was performed, 
and a small amount of blood was found in the epidu- 
ralspace. The dura was lacerated under the lamina 
of C-5 and a small amount of bloody fluid and macer- 
ated cord tissue escaped through the laceration. The 
dura was incised in the mid-line and left open. 

On admission to this hospital, the patient was 
quadriplegic and a sensory level was present at C-5. 
X-ray examination of the cervical spine (Fig. 4A) 
confirmed the findings of the initial examination 
and, in addition, demonstrated a vertical radiolucent 
area in the body of C-5, suspicious of a fracture. 
Body-section roentgenography (Fig. 4B) confirmed 
the diagnosis of vertical fracture of the body of C-5. 


Case V: J. B. H., a 22-year-old white male, dived 
into shallow water, came to the surface with his 
head flexed, and was rescued by a companion. On 
admission to another hospital, he was dyspneic and 
cyanotic. Consciousness was regained one and one- 
half hours later and he was moving all his extremi- 


ties. One hour later, complete motor paralysis had 


Anteroposterior view of cervical spine, following laminectomy of C-4, 5, and 6 
fracture of the body of C-5 well visualized on routine film 
B. Vertical defect of the body of C-5, suspicious of fracture (double arrow) 


April 1954 


Vertical 


Probable fracture in lamina 


developed, with anesthesia to the level of the nipple 
line. X-ray examination of the cervical spine was 
reported as follows: ‘‘A single anteroposterior film 
of the cervical spine shows a fracture through the 
lamina of C-5. More films of the cervical spine are 
indicated.”’ 

Laminectomy was performed several hours later, 
and the surgical report states: ‘‘The fracture of the 
lamina of C-5 identified. The ligamentum 
flavum was removed and the dura incised. The cord 
was seen to be slightly swollen but spinal fluid was 
present overit. The cord pulsated.”’ 

Three months after the accident, the patient was 
admitted to this hospital for rehabilitation. Roent- 
gen examination of the spine demonstrated 
a compression fracture of C-5 with a posterior dis- 
location of C-5 on C-6, laminectomy of vertebrae 
C-4, 5, and 6, and a chip fracture of the anterior- 
inferior angle of the body at C-5. A vertical radio- 
lucency through the mid-portion of C-5 was clearly 
visible, highly suggestive of a fracture in that 
vertebral body (Fig. 5A). This fracture was so 
well defined on routine films that body-section roent- 
genography was considered unnecessary. 


was 


Comment: This case shows that routine 
roentgenograms of good quality may demon- 
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strate vertical fractures distinctly. Body- 
section roentgenography, therefore, will be 
required only when the plain films are 
oor or when the diagnosis is questionable. 

The film taken after laminectomy re- 
vealed clearly the vertical fracture of 
the body. On review of the film taken 
immediately after the accident, a vertical 
radiolucent line lateral to the mid-line 
can be seen, which probably represents 
the fracture of the lamina. In addition, 
there is a clear vertical line of diminished 
density in the mid-line, due to fracture of 
the body (Fig. 5B). We believe that ver- 
tical fractures visualized on anteroposterior 
films in the region of the central portion of 
the vertebrae are usually in the body, 
whereas those seen laterally are most 
likely to be in the lamina. In this study, 
the misdiagnosis of fracture of the lamina 
when the defect was actually in the body 
occurred at least four times. 


Case VI: T. W. T., a 22-year-old white male, was 
admitted to the hospital eight hours after diving into 
shallow water. He had felt his neck snap and 
found that he was unable to use his legs. Sensation 
was lost from the waist down. 

Physical examination revealed anesthesia from 
the nipple line down and flaccid paralysis below D-2. 
Death occurred twenty-four hours later. 

X-ray examination of the cervical spine had been 
reported as showing a compression fracture of C-6. 
Body-section roentgenograms had not been made. 

Postmortem examination showed a fracture of the 
right lamina and another at the left side of the base 
of the spinous process of the 6th cervical vertebra. 
There was also a vertical fracture of the body of C-6. 
The dura mater of the spinal cord was found to be 
intact, but at the level of C-6 the cord showed 
hemorrhage and softening involving almost the en- 
tire cross section. 

On microscopic examination of the spinal cord, the 
left posterolateral area was found to be badly lacer- 
ated and macerated, with involvement of both the 
gray and white matter. There was no evidence of 
hemorrhage. The injured area of the cord had un- 
dergone myelomalacia as evidenced by vacuoliza- 
tion of the cells and the alveolar appearance of the 
parenchyma tissue. Some satellitosis and neurono- 
phagia were present. 


Comment: Upon review of the original 
films, the vertical fracture of C-6, which 
was confirmed postmortem, could be rec- 
ognized. 
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DISCUSSION 

Stimpfl (5) believes that vertical frac- 
tures result only when the impact of the 
force is directly along the vertical axis of 
the vertebral body and when the superior 
and inferior margins of the neighboring 
vertebrae are exactly parallel. He is of 
the opinion that when these relationships 
exist, there is a lateral protrusion of the 
annulus fibrosus, resulting in narrowing of 
the disk peripherally, with the central 
portion remaining normal in height. Thus, 
the central portion of the disk is driven 
as a wedge into the vertebral body, caus- 
ing it to split and spread at the point of 
greatest stress, thereby producing a verti- 
cal fracture. When hyperflexion or hyper- 
extension occurs, other fractures usually 
accompany the vertical fracture. 

Only one of our patients had a vertical 
fracture unaccompanied by any other de- 
monstrable bony abnormality of the spine. 
The fact that he had a severe spinal cord 
injury evokes the question of the mecha- 
nism of this damage. There have been sev- 


eral explanations for cord damage when 


roentgen examination of the spine reveals 
no evidence of fracture or dislocation. A 
temporary dislocation of the vertebral 
body causing the cord damage and sub- 
sequently undergoing spontaneous reduc- 
tion was considered a possibility until it 
was shown that a dislocation of sufficient 
degree to damage the cord would result in 
locking of at least one articular process, in 
which case spontaneous reduction would 
be impossible. Barnes (1) and Cramer 
and McGowan (3) suggested as an alterna- 
tive explanation that when a forceful flex- 
ion injury occurred there was a violent 
protrusion of the intervertebral disk, which 
caused the cord damage, and they pre- 
sented an autopsied case in support of 
this view. Barnes operated on 1 such pa- 
tient and had 2 others with reasonably cer- 
tain clinical proof. In all of Barnes’ 
cases, there was a narrowing of one inter- 
vertebral disk. 

It is generally agreed (1, 7), that where 
herniation of the nucleus pulposus is 
suggested by narrowing of the interverte- 











542 


bral space, it can be assumed that the cord 
damage was caused by expulsion of the disk 
material as a result of an injury with the 
head in hyperflexion. The usual mecha- 
nism of cord damage in an injury with the 
head in hyperextension was suggested by 
Taylor and Blackwood (7), on the basis 
of their experience, to be due to the tearing 
of the anterior vertebral ligament. A tem- 
porary retrodisplacement of the vertebral 
column above this tear produces the cord 
damage. In a later publication, Taylor 
(6) states that “‘subsequent observations, 
however, indicate that a simpler mecha- 
nism is probably the common cause of dam- 
age tothe cord. The findings suggest that 
the injury is caused by hyperextension of 
the cervical spine without temporary dis- 
location, and that the agent which im- 
pinges on the cord is the forward-bulging 
ligamentum flavum.’ He reports a case 
of posterior cord damage with an intact 
spinal column and ligaments, as shown at 
autopsy. Anatomical investigation on a 
cadaver is believed by Taylor to support 
his theory. 

Vertical fractures of the cervical spine 
may occur with no damage to the spinal 
cord (4). Apparently, in such a case the 
force causing the fracture is insufficient 
to carry the spine into flexion or extension, 
and no impingement on the cord is brought 
about. 


SUMMARY 


1. Seventeen cases of vertical fracture 
of the cervical spine are reported and the 
literature on the subject is reviewed. Sev- 
eral illustrative cases are presented. 

2. The value of body-section roentgen- 
ography in verifying the diagnosis is dem- 
onstrated, and the authors suggest that 
this study be done, if possible, when the 
question of severe injury to the cervical 
spine arises. 
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3. Demonstration of a vertical frac. 
ture of a cervical body will present con. 
clusive evidence of severe trauma to this 
portion of the spine and tends to substanti- 
ate a questionable compression fracture or 
subluxation of any of the vertebrae. 

4. A vertical radiolucent density in the 
region of the central portion of the body of 
the vertebra is more likely to be a fracture 
of the body, whereas, a density situated 
more laterally is probably a fracture of 
the lamina. 

5. The mechanism of occurrence of 
vertical fracture and the mode of cord 
injury in these cases are discussed. 


Veterans Administration Hospital 
Richmond 19, Va. 
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ADDENDUM 


To the above references should be added another, 
reporting 3 cases in which there were roentgen find- 
ings suggestive of a longitudinal fracture through 
bodies of vertebrae (cervical, thoracic, and lumbar): 
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Series of Seventy-two Cases of Traumatic Myelitis 
Due to Fracture of the Spine. Am. J. Roentgenol. 
25: 65-73, January 1931. 


SUMARIO 
Fractura Vertical de los Cuerpos de las Vértebras Cervicales 


Esta dedicado este trabajo a una lesién 
relativamente rara de la porci6n cervical del 
raquis, o sea una fractura vertical de un 





cuerpo vertebral en el plano sagital, hen- 
diéndolo en porciones derecha e izquierda 
casi iguales. Una serie de 17 de esos casos 
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ha sido observada por los AA., habiendo 
ademds en todos ellos, menos uno, com- 
presion u otras fracturas o luxaciones. En 
7 casos, las lesiones fueron experimentadas 
en accidentes automovilisticos; en el resto 
se debian a zambulliduras en agua poco 
profunda o a caidas de cabeza. En todos 
los casos, habia paraplejia. 

Las radiografias corrientes de buena 
calidad tal vez revelen esas fracturas ver- 
ticales, pero cuando son inferiores o el 
diagnéstico es dudoso, esta indicada la 
roentgenografia segmental del cuerpo. 
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El descubrimiento de una fractura verti- 
cal de un cuerpo de vértebra cervical 
aportara prueba terminante de un trauma- 
tismo grave de dicha porcién del raquis y 
prestara apoyo a la existencia de una frac- 
tura o subluxacién con compresién de las 
vértebras, antes en duda. 

Una densidad radioluciente vertical en la 
porcién central de la vértebra es mas 
probable que represente una fractura del 
cuerpo, en tanto que una densidad situada 
mas hacia el lado suele indicar fractura de 
la lamina. 








A INFREQUENT cause of low back pain, 
only recently described, is the pres- 
ence of a meningeal cyst within the lumbar 
or sacral canal. Although spinal extra- 
dural cysts causing cord compression were 
reported in the literature as far back as 
1898 (4), no reference to meningeal cysts 
in the sacral and lumbar regions appeared 
prior to 1951. This is due probably to a 
lack of cognizance of such lesions or to a 
failure to appreciate the significance of 
minor myelographic defects which were 
not compatible with herniated disk or 
tumor. 

In 1951, Schreiber and Haddad (5) re- 
ported 4 cases of lumbosacral cyst which 
produced pain. In 2 of these, however, the 
diagnosis is inacceptable: histologic ex- 
amination of one specimen revealed it to 
be a nerve root swollen by hemorrhage, 
while in the other instance the lesion was 
described by the surgeon as ‘a bruised 
swelling in the nerve.’’ Thus only 2 of 
the cases were actually meningeal cysts. 
Much earlier than this report, another 
entity was described which, though differ- 
ent, might well be confused with a menin- 
gealcyst. Tarlov, in 1938 (6), described a 
pathologic entity which he called “‘perineu- 
rial cyst.’’ Ten years later (7) he reported 
a case with a typical disk syndrome re- 
lieved by excision of a perineurial cyst of 
the second sacral posterior nerve root and 
ganglion. 

We have recently encountered 5 ex- 
amples of lumbar and sacral meningeal 
cysts, 4 of which were proved by sur- 
gery. The symptoms were vague, and no 
typical clinical picture could be con- 
structed. 


Case I: M. O., a 36-year-old Negro male, was 
admitted to Montefiore Hospital on Oct. 27, 1950. 
He had been well until January 1948, when he 
twisted his back while at work. He immediately 
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A. Asymmetry of the caudal end of 


Case I. 
the column of contrast medium, (S-2), due to pressure 
from below on the left side. 

B. Right posterior oblique view. 
caused by the cyst on the oil column is indicated by 
arrow. 


Fig. 1. 


The impression 


suffered sharp, severe, low back pain, which per- 
sisted. It was relieved by bed rest and aggravated 
by standing. On occasion, bending over caused 
pain down the back of both lower extremities. Ex- 
amination showed forward flexion of the spine to be 
moderately limited. Straight leg raising was unim- 
paired but painful on the left side. Percussion over 
the sacrum produced local pain. No reflex or sens- 
ory changes could be demonstrated. 

Myelography, Oct. 28, 1950, revealed asymmetry 
of the extreme caudal end of the sac in both antero- 
posterior and right posterior oblique studies. Com- 
pression of the left side of the column was demon- 
strable in the latter view (Fig. 1). The defects were 
thought to be due to extrinsic pressure and the pres- 


‘From the Neurosurgical Service and Department of Diagnostic Roentgenology, Montefiore Hospital, New 
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ence of a sacral perineurial cyst was considered. 

On Nov. 1, 1950, a sacral laminectomy was per- 
formed. The sacral canal was found to be widened, 
and a cyst measuring approximately 1.5 em. in its 
greatest diameter was uncovered. This lay chiefly 
to the left and was attached to one of the sacral 
roots. The cyst was removed without sectioning 
the nerve. The other sacral roots were displaced to 
either side of the canal. The histologic diagnosis 
was “meningocele or dural cyst of the sacral nerve 
root.” Postoperatively the patient was relieved of 
his pain and there were no residual sensory or motor 
deficits. 


Remarks: Although this cyst was at- 
tached to a nerve root, it was seen on micro- 
scopic examination to be a true meningeal 
cyst. This is quite different from the peri- 
neurial cyst described by Tarlov. The 
wall of the perineurial cyst, unlike that 
of a meningeal cyst, is partially composed 
of axis cylinders. 


Case II: V. Z., a 43-year-old white female, was 
admitted to another hospital on Oct. 15, 1951, with 
a history of pain of many years duration in the low 
back region, radiating down the lower extremities, 
especially the left. There were some psychoneu- 
rotic components manifested by complaints of vague 
pains in other parts of the body. Neurologic exam- 
ination was normal. Percussion over the sacrum 
produced local pain. 

Myelography, Oct. 17, 1951, was done because of 
the localization of the severest pain to the sacrum 
and the left lower extremity. The films showed a 
large collection of Pantopaque opposite the S-3 seg- 
ment when the patient was placed in the erect posi- 
tion (Fig. 2A), but in the horizontal position all 
but a small amount of the medium escaped from the 
sacral region (Fig. 2B). Under fluoroscopy droplets 
of Pantopaque could be seen coursing through a very 
narrow stalk connecting the cyst with the caudal sac. 

At operation, Oct. 22, 1951, the posterior sacral 
plate was removed after a burr hole had been made. 
The sacral canal was markedly widened, the major 
portion being occupied by a thin-walled cystic struc- 
ture, 2 X 3 cm., displacing the nerve roots laterally 
and compressing them. A thin stalk connected the 
cyst with the caudal sac. The cyst was easily sep- 
arated from the adjacent nerve roots and removed 
after the stalk had been tied and cut. Additional 
small cysts were found within nerve roots at the 
level of the larger lesion. These resembled the peri- 
neurial cysts described by Tarlov. Because of the 
possibility of impairing bladder function, these roots 
were not resected, but a portion of the wall of each 
cyst was incised. 

Microscopic examination of the large cyst showed 
it to be lined by thick fibrous tissue, surrounded by 
congested fibro-fatty tissue with round-cell infiltra- 
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Fig. 2. Case II. A. Large collection of contrast 
medium at S-3, with patient erect. 

B. In the horizontal position, free egress to the 
normal subarachnoid space is demonstrated 


tion. Postoperatively the pain in the leg was greatly 
relieved, although the patient now complained of 
some pain at the operative site. 


Remarks: This represents a congenital 
type of intrasacral meningocele, its con- 
genital nature being manifest by per- 
sistent communication with the lumbar 
subarachnoid space. Compression and 
displacement of the nerve roots produced 
the pain. 


Case III: M. K., a 37-year-old white female, was 
admitted to Montefiore Hospital on Oct. 10, 1951. 
In October 1949 she fell, landing in a sitting position. 
After a period of continued low back pain, with 
radiation down the right lower extremity, myelog- 
raphy was performed at another hospital. A lam- 
inectomy was reported as revealing “‘a ruptured disk 
at the lumbosacral joint on the right side.”” Op- 
eration produced no relief and left the patient with 
a cerebrospinal fluid leak. This gradually ceased, 
but a sinus tract with purulent exudate developed. 

In April 1951, the sinus tract and a portion of the 
infected spine of L-5 were incised. The low back 
pain with radiation persisted, and shortly before the 
patient was seen by one of us (K. J. S.), pain radiat- 
ing down the left lower extremity developed. 

Examination showed an acutely ill white female 
who could not stand because of pain. Straight leg 
raising was limited bilaterally, more on the right 
than on the left. Both calves were tender. There 
was also marked tenderness of the lower lumbar 
spine on palpation. No reflex or sensory changes 











Broad outpouching of the oil 
column on the right side at the level of L-5-S-1 


Fig. 3. CaselIlIlI. A. 
B. Right posterior oblique view. The sessile di- 
verticulum is better seen in this projection. 


could be found. Despite traction, sedation, and 
physiotherapy, the symptoms persisted. 

Myelography was done on Oct. 22, 1951. The 
inferior portion of the column at the level of L-5—S-1 
showed a bizarre asymmetrical fullness (Fig. 3). On 
the right side there was a broad ballooning of a space 
which appeared larger than an axillary pouch. With 
the history of previous surgery for disk herniation at 
this level, it was considered probable that we were 
dealing with a cystic dilatation or a diverticulum-like 
outpouching of the subarachnoid space on the right 
side. It was also felt that this might have been ob 
scuring an underlying herniated disk. 

An exploratory laminectomy was performed on 
Nov. 9, 1951. <A large outpouching of the dura, 
about 5 cm. in diameter, was found to be present at 
the site of previous bone removal. The dura was 
opened without injuring the arachnoid. Attached 
to the inner surface of the thickened arachnoid was 
a nerve root which followed the contour of the dome 
of the cyst. Since no pedicle was present and the 
mouth of the cyst was extremely wide, the dura was 
closed and the cyst decreased to one-half the original 
size by plicating the wall with interrupted sutures in 
two layers. In this way the stretch on the nerve 
root was decreased. No disk herniation was found. 
Postoperatively the patient improved and was able 
to get out of bed. Walking was still painful, but 
less troublesome than it had been. A considerable 
degree of muscle pain was present. This improved 
with physiotherapy, but at last reports the patient 
remained partially disabled by pain in the low back 
and both legs. 


Remarks: The major symptoms in this 
case were believed to be due to stretching 
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of the second sacral nerve root over the 
bone edge. The normal spinal fluid pres- 


sure, approximately 500 mm. of water in 
the erect position, may have resulted in 
herniation through the bone defect of dura 
and arachnoid with the attached root and 
This, we believe, resulted from the 


nerve. 





Fig.4. CaseIV. A. Normal lumbar subarachnoid 
space shown before the patient was placed in erect 
position. 

B. Beginning filling of large sac at level of S-2 
Asymmetry of column and axillary pouch cut off on 
right side at level of L-5-S-1 

C. Narrow channel connecting the normal sub- 
arachnoid space and the sac 


tear in the meninges which occurred during 
the previous operation. The condition 
may well be more common than is realized, 
since dural and arachnoid tears frequently 
occur during the surgical treatment of 
herniated disks. 

Case IV: E. K., a 57-year-old white female, was 
admitted to Montefiore Hospital on June 24, 1950. 
She had experienced a sudden onset of pain in the 
right hip radiating down the back of the right leg to 
the heel. There was no history of trauma. The 
pain increased on coughing, sneezing, and change 
There was also numbness of the sole 


in position. 
Examination revealed bilateral 


of the right foot. 
limitation of straight leg raising, with a positive Las- 
The right ankle jerk was ab- 


égue sign on the right. 
The lumbosacral 


sent and the left diminished. 
angle was tender to percussion and pressure 
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Myelography, July 5, 1950, disclosed a large ir- 
regular sac in the sacral canal at the level of S-2-3, 
communicating by a narrow channel with the normal 
jumbar subarachnoid space (Fig. 4). There was also 
asymmetry of the column at the level of L-5-5S-1, 
with cutoff of the axillary cuff on the right side. On 
July 26, 1950, the lumbosacral area was exposed and 
a portion of the right lamina of L-5 removed along 
with the ligamentum flavum. A herniated nucleus 
pulposus was found at the lumb« sacral joint and re- 
moved, with satisfactory decompression of the root. 
The L-4-5 interspace on the right was explored in a 
similar manner and found to be normal. About 2 
cm. of the upper edge of the posterior plate of the 
sacrum was removed. The sacral canal was found 
to be widened and occupied by a bluish sac which 
bulged through the opening. This sac was not dis 
turbed. Postoperatively the patient did well and 
was relieved of her symptoms. 


Remarks: The sacral cyst was not dis- 
turbed, since the herniated disk was con- 
sidered to be sufficient cause for the symp- 
toms. Resection of the cyst would have 
been impossible because of the wide neck. 
The fact that this patient was relieved of 
her symptoms after removal of the her- 
niated nucleus pulposus indicates that 
intrasacral cysts may be asymptomatic. 


The following case has been included de- 
spite absence of operative and histologic 
proof because the clinical and radiologic 
features were typical of the lesions under 
discussion. 


Case V:* K. B., a 32-year-old white female, was 
admitted to Montefiore Hospital on Sept. 10, 1951. 
In February 1949, three days following the delivery 
of a normal child by breech presentation, she experi- 
enced pain over the lateral aspect of the left ankle. 
This was considered to be due to pressure by the 
delivery table stirrups. The pain remained localized 
for one year and then spread to the lateral aspect of 
the lower extremity and up to the buttocks and 
lower lumbar area. Examination showed mild ten- 
derness to the left of the lower lumbar spine. Straight 
leg raising on the right produced pain along the left 
side. Bending to the left also caused pain. Tendon 
reflexes at the left knee and ankle were less active 
than on the right. No sensory defects were noted. 
Myelography on Sept. 12, 1951, showed a rather 
large collection of oil in the region of the nerve sheath 
at the L-5-S-1 interspace on the left (Fig. 5). The 
main column at this level appeared asymmetrical, 
with some narrowing on the side of the abnormal oil 
collection. Surgery was refused. 


* Courtesy of Dr. Sidney W. Gross. 
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Fig. 5. Case V. Abnormal dilata 
tion of the left axillary cuff region at 
level of L-5-S-1. Slight asymmetry of 
column with narrowing on the left side 


Remarks: This patient was believed to 
have a cystic dilatation of the dural sleeve 
of the S-1 nerve root. An underlying 
disk herniation could not be excluded. It 
was felt, however, that the cyst was ade- 
quate cause for the patient’s symptoms. 

DISCUSSION 

The cysts described can be divided into 
two types—congenital and acquired. The 
congenital types are considered to be me- 
ningoceles within the sacral canal, which 
at operation is found to be considerably en- 
larged. With the patient in the erect 
position, the development of pain may well 
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Fig.6. A. K. Myelogram showing (a) filling defect at 
the level of L-5-S-1 and (b) Pantopaque within the peri- 
neurial cyst. Asymmetry of the caudal sac is clearly 
demonstrated. 


be attributed to the normal spinal fluid 
pressure—approximately 500 mm. of water 
—upon the thin cyst wall. This com- 
presses the nerve roots, which are displaced 
laterally by the cystic mass, against the 
walls of the sacral canal. Periradicular 
adhesions may also be present and be an 
additional cause of pain. In Case II 
two perineurial cysts were associated with 
an intrasacral meningocele. In Case IV 
there was a herniated nucleus pulposus at 
the lumbosacral joint. 

Only one cyst of an acquired type oc- 
curred in this series—Case III. It is felt 


that the symptoms in this instance were 
also due to hydrostatic pressure, which 
caused the nerve root to be stretched 
through a bony defect and thus compressed 
against the edge of the bone. 

Whether Case V falls into the acquired 
or congenital group cannot be stated. 
The onset of symptoms following a diff- 
cult delivery may imply that trauma, plus 
a congenital defect in the dural sheath, 
was the precipitating factor. 


CONCLUSION 


Four proved and one probable case of 
sacral and lumbar meningeal cysts have 
been presented. The clinical pictures and 
the myelographic studies were not typical 
of the common causes of low back and 
sciatic pain such as ruptured disk. Even 
though myelography is not conclusive, 
surgical intervention should be seriously 
considered where such a cyst is suspected. 
In those instances where exploration 
for a ruptured disk is negative, unroof- 
ing the sacrum may reveal the cause of the 
patient’s complaints. 


ADDENDUM 


After this paper was submitted for publi- 
cation an additional case of intrasacral 
cyst was seen and diagnosed by x-ray 
study. This patient was examined by one 
of the authors (K. J. S.) at another hos- 
pital on May 29, 1953. 


A. K., a white male, 48 years of age, tripped and 
fell on March 25, 1953, twisting his back. Pain im- 
mediately developed in the low back and within a 
few minutes the patient became aware of numbness 
in the left lower extremity. Since injury, he had 
been having constant pain in the low back region 
with radiation into the left leg. The pain was in- 
tensified by movement. A myelogram obtained on 
March 26 reportedly showed a lesion “one inter- 
space above the site of a previous laminectomy.’ 
(These films were not available.) 

In November 1948, a lumbar laminectomy had 
been performed elsewhere, revealing hypertrophied 
ligamentum flavum. Pain persisted, and another 
laminectomy was done in April 1949. Following the 
second procedure the patient had been free of symp- 
toms until the injury in March 1953. as 

Fluoroscopy and films obtained after the injection 
of 6 c.c. of Pantopaque into the lumbar subarachnoid 
space (June 5, 1953) revealed a persistent filling 
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defect at the lumbosacral joint on the left (Fig. 6). 
The caudal sac was asymmetrical, with the left side 
flattened. Distal to the caudal sac, on the left side 
of the sacral canal, at the level of S-2-3, a 
globular density was seen. This remained con- 
stant despite changes in the position of the patient. 
Small drops of Pantopaque from the previous myel- 
ographic study were seen within the nerve sheaths. 
The preoperative roentgenologic impression was: 
(1) herniated nucleus pulposus L-5-S-1 left; (2) 
perineurial cyst within the sacral canal. 

It was believed that the Pantopaque left within 
the lumbar canal after myelography in March 1953 
had passed along the nerve sheath and collected 
within an intrasacral perineurial cyst. 

On June 10, under general anesthesia, the lower 
lumbar laminae and the body of the sacrum were 
exposed subperiosteally. A portion of L-5 lamina on 
the left and the ligamentum flavum were resected, 
exposing a small herniated soft nucieus pulposus, 
which was also removed. The dorsal plate of the 
sacrum over the globule of Pantopaque was then 
removed, exposing a nerve root containing a cystic 
mass measuring 1 cm. in greatest diameter. This root 
was excised after it was found that the cyst could not 
be dissected free. 

Postoperatively roentgenograms of the specimen 
were taken with dental film. These pictures re- 
vealed opaque material within the cyst and in the 
nerve sheath. The pathological diagnosis (Dr. Mar- 
tin Netzky) was perineurial cyst, sacral nerve root. 
The course was satisfactory, with relief of pain. 

Comment: The lesion in this instance is a 
true perineurial cyst and does not fall into 
the category of meningeal cysts. How- 
ever, because of the apparent rarity of such 
lesions (in Case II there were two such 
cysts in sacral roots) it was felt that the 
case should be included here. 

This patient had a herniated nucleus 
pulposus on the left side, which may have 
accounted in full for his symptoms. In 
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view of our previous experience with intra- 
sacral cysts (particularly Case I), however, 
it was felt that the lesion demonstrated 
within a sacral root by myelography could, 
of itself, have been a cause of symptoms. 
This is borne out when we consider the 
size of the cyst which lay within a narrow 
canal adjacent to other nerve roots. 
Either one of these lesions could have 
produced symptoms, and removal of both 
was the only means of insuring a satis- 
factory result. 

This case again focuses our attention on 
the long neglected sacral canal, where un- 
suspected lesions may be found only at 
operation. In all patients with back pain, 
lesions within the sacral canal should be 
considered if other causes for symptoms 
have been excluded. 


20 Fifth Ave. 
New York 11, N. Y 
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SUMARIO 


Quistes Lumbares y Sacros de Origen Meningeo 


Preséntanse 5 ejemplos de quistes me- 
ningeos lumbares y sacros. Estos tienen 
que ser diferenciados de los lamados 
“quistes perineurales,”’ cuyas paredes estan 
parcialmente compuestas de cilindros-ejes. 
Los quistes sacros meningeos pueden ser ya 
congenitos o adquiridos. En los casos des- 
critos, los sintomas eran vagos, y no cabia 
construir un cuadro clinico tipico. La 





raquialgia baja era el sintoma habitual. 
La mielografia, aunque no terminante, 
puede sugerir el diagnéstico, y en ese caso, 
hay que considerar seriamente la interven- 
cién cruenta. En los casos en que la ex- 
plicacién de la rotura de un disco resulta 
negativa, la exposicién del sacro puede 
revelar la causa de los sintomas del en- 


fermo. 





Irradiated and Obstructed Submaxillary Salivary Glands 
Simulating Cervical Lymph Node Metastasis’ 
JOHN C. EVANS, M.D.,? and LAUREN V. ACKERMAN, M.D. 


oe THE PAST few years several 
cases have been seen by the authors 
in which radical neck dissection was per- 
formed for masses in the neck which proved 
to be indurated submaxillary glands. It 
was thought worth while to present these 
cases as illustrative of the fact that fibrosis 
of the salivary glands produced by irradia- 
tion or duct obstruction can mimic metas- 
tases in cervical lymph nodes. The path- 
ology will be reviewed, and characteristic 
changes enumerated by which late irradia- 
tion damage can be differentiated from the 
effect of Wharton’s duct obstruction. 

Representative cases were selected from 
Barnes Hospital, Veterans Administra- 
tion Hospital (Jefferson Barracks), and 
the Ellis Fischel State Cancer Hospital, 
Columbia, Mo. All patients had primary 
lesions of the oral cavity treated variously 
by surgery, interstitial radon or radium 
application, and external roentgen irradi- 
ation. Twelve of 20 cases studied showed 
no metastatic tumor in the cervical lymph 
nodes. All showed changes in the sub- 
maxillary gland, consisting chiefly of at- 
rophy, fibrosis, and inflammation. An ef- 
fort was made to distinguish those changes 
due to irradiation from those due to ob- 
struction and aging. The histories were 
studied to determine if the pathologic find- 
ings could be anticipated clinically to avoid 
unnecessary surgical morbidity. 

Nine patients had lesions of the lip, 
buccal mucosa, posterolateral area of the 
tongue, or gingiva, treated by irradiation. 
These lesions, by virtue of their location 
and size, should not have produced obstruc- 
tion of Wharton’s duct. Changes inci- 
dent to aging could not be completely 
eliminated but, according to studies done 
on the rat (1) and human salivary glands 
(3), such changes consist in fatty infiltra- 


tion and increasing numbers of atypical 
serous cells, which have been designated 
“oncocytes.’’ With elimination of these 
changes, the irradiated glands still showed 
alterations. 

Lacassagne (5) described the submaxil- 
lary gland changes in patients treated by 
irradiation as ‘‘atrophy of epithelial tissue, 
which is progressively strangled by fibro- 
sis.” He found that serous acini showed 
more damage than mucous acini. This 
was not confirmed in our series, since in 
several specimens there was persistence of 
serous acini with no residual mucous acini, 
following heavy irradiation. 

The glands which received the least 
radiation (Fig. 2) showed dilatation of 
the ducts, with epithelial destruction and 
lymphocytes infiltrating the periductal 
tissue and within the duct lumen. There 
was an increase in collagenous connective 
tissue surrounding and fixing the lobules, 
with some fibrosis and edema about the 
individual acini. These changes were fo- 
cal, with accompanying areas of normal 
histology, even in cases receiving the rela- 
tively homogeneous radiation of external 
roentgen therapy. In the case illustrated 
in Figure 2 an estimated 2,500 r was de- 
livered to the submaxillary region in 
thirty-two days and the gland was re- 
moved by radical neck dissection twenty- 
two months after completion of therapy. 

The few glands studied that had re- 
ceived large roentgen doses or intense focal 
radiation from interstitial radon showed 
more marked changes, with disruption of 
the alveolar architecture and obliterative 
endarteritis. A few serous acini could 
usually be identified, but mucous acini 
were absent. The ducts appeared blurred 
into each other, with inflammatory in- 
filtrate, and showed increase of surrounding 


1 From the Department of Surgery, Washington University School of Medicine, and Barnes Hospital, St. Louis, 


Mo. Accepted for publication in May 1953. 
2 Trainee, National Cancer Institute. 
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Fig. 1. Normal submaxillary gland. Hematoxylin and eosin. X100. 





Fig. 2. Submaxillary gland, slight irradiation effect. Hematoxylin and eosin. 175. 
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elastic tissue in thick bundles of short 
fragments. In the case illustrated in Fig- 
ure 3 twenty-six radon seeds of 1 milli- 
curie each were implanted in an oval pat- 
tern at 1-cm. intervals in the posterolateral 
area of the tongue. Similar changes were 
seen in cases receiving 6,000 to 8,000 r of 
roentgen radiation in the gland in about 
sixty days, with an interval of a few months 
between completion of treatment and neck 
dissection. 

Fibrotic changes in the submaxillary 
gland occurred in 4 patients that had re- 
ceived no irradiation. All of those had 
carcinoma of the anterior floor of the 
mouth with probable obstruction of Whar- 
ton’s duct. In one instance in which radi- 
cal excision of the mandible and floor of the 
mouth was performed, duct obstruction by 
tumor was demonstrated histologically. 
In several cases a submaxillary mass was 
noticed at the time of the first examination. 
Histologically (Fig. 4) these glands showed 
disruption of alveolar architecture, with 
absence of both serous and mucous acini. 
The small branching ducts appeared to be 
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Submaxillary gland with marked irradiation effect. 





Verhoeff-Masson. X175 
proliferating, but this may represent only 
a normal number of ducts in a shrunken 
lobule. The ducts were sharply set apart, 
with condensed fibrous tissue cuffs about 
them, but little increase in elastic tissue. 
In some areas there was mucin formation 
in the duct epithelium. Lymphocytes 
were present in clumps in the stroma. 

Those patients with obstructing lesions 
who had received irradiation showed the 
changes typical of obstruction but, in 
addition, blood vessel changes and dilated 
ducts were usually present. 


CLINICAL PICTURE 


During treatment of head and neck 
cancer, there may be an early enlargement 
of salivary glands within the field of irradia- 
tion, lasting a few hours and usually sub- 
siding completely (2). A few weeks to 
months later the glands become indurated, 
and if several glands are involved in the 
process the patient may complain of dry 
mouth, with only a small quantity of thick 
saliva. This too may improve after sev- 


eral months. 
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Fig. 4. Submaxillary gland following obstruction of Wharton’s duct by tumor. Verhoeff-Masson. X115. 


The diagnosis of late irradiation effect 
in salivary glands was suspected clinically 
in only one case of this series. 


CASE REPORTS 


Case I: E. W., a 57-year-old white man, entered 
the Veterans Administration Hospital, Jefferson Bar- 
racks, because of an exophytic ulcerated lesion of 
the left lower lip, measuring about 2 cm. in diameter. 
The biopsy report was well differentiated epider- 
moid carcinoma. Irradiation therapy was given 
with 200 kv., 0.5 mm. Cu filtration, and 50 cm. 
focal-skin distance. A 3 X 4-cm. field was used 
and the tube was angled 30 degrees toward the feet 
for a dose of 3,100 r in air. An additional 2,600 r 
was given through the same skin area, but with the 
tube angled toward the head. Total treatment time 
was thirty-two days. Twenty-two months after 
completion of therapy, an induration was noticed 
in the lip, and bilateral firm masses were discovered 
in both submaxillary regions. A right suprahyoid 
and left radical neck dissection with wide V-excision 
of the lip was done. 

Grossly the submaxillary glands were firm and dis- 
crete from the surrounding connective tissue. 
Microscopically the changes were few. The clini- 
cally appreciable induration was probably due to 
periacinar edema and to fibrosis which fixed the 
lobules (Fig. 2). The lip showed irradiation effect, 


and there was no metastatic cancer in the lymph 
nodes. 


Comment: Irradiation damage of sub- 
maxillary glands was suggested clinically 
in this case because of the superficial, well 
differentiated primary lesion, thorough 
irradiation, and the size and symmetrical 
character of the bilateral masses in the 
neck. 


Case II: C. Y., a 58-year-old white man, entered 
the Ellis Fischel State Cancer Hospital because of a 
tumor infiltrating the entire lower lip, with ulcera- 
tion of both skin and mucous membrane and a 
connecting fistula at the site of an old laceration 
scar. Roentgen therapy was given with 200 kv., 
1.0 mm. Cu filtration, and 50 cm. focal-skin distance. 
In sixteen days 2,300 r (air) were given to an an- 
terior mandibular field decreasing from 7.0 X 7.0 
cm. to 4.5 * 4.5 cm., and 3,000 r (air) to a sub- 
mental field of similar size. A massive membranous 
reaction of skin and oral mucosa followed, which 
healed in two months, with spontaneous closure of 
the fistula. Four and a half months later the 
fistula re-opened and bilateral masses in the sub- 
maxillary region were discovered. Tissue from the 
fistula margin showed epidermoid carcinoma. The 
lip and anterior mandible were resected, with bilat- 
eral upper neck dissection. No carcinoma could 
be demonstrated in the lip on repeated sectioning, 
the submaxillary masses were firm salivary glands 
showing irradiation damage, and no metastases were 
present in the lymph nodes. Postoperatively 

























ke Ee 


\ ety 








554 
TABLE I: EFFECT ON THE SUBMAXILLARY GLAND OF 
IRRADIATION AND OBSTRUCTION 
Irradiation Obstruction 
(Intense) (Late) 
Acini Acini 
Patchy destruction. Few Complete destruction. 
serous acini remain. 
Ducts Ducts 
Dilatation with — sur- Apparent proliferation. 
rounding  inflamma- Distinctly separated 
tion (blurring) by fibrous cuffs. 
Fibrosis Fibrosis 
Periductal with in- Periductal without elas- 
creased elastic tis- tic tissue. 
sue. Perilobular 
Perilobular Periacinar 
Periacinar 


Blood vessel changes. 





gangrene of one leg developed, and amputation was 
followed by death from pulmonary embolism. 


Comment: This case again illustrates 
bilateral symmetrical enlargement of the 
submaxillary glands misinterpreted as cer- 
vical node metastasis, prompting radical 
surgery incompatible with the patient’s 
general condition. 

Case III: R. H., an 8l-year-old white female, 
entered the Ellis Fischel Hospital with a verrucous 
carcinoma of the left lower gingiva. This was 
treated by interstitial radium implantation in one 
plane, with three 10-mg. and two 5-mg. needles in 
a 2 X 5-cm. rectangle, for 1,200 mg. hr. There 
was complete healing of the primary lesion, but four 
months later a firm mass was palpated in the left 
submaxillary region. Because of the patient's age 
and poor general condition, no neck dissection was 
advised, although it was assumed that the mass 
was a lymph node containing metastases. Biopsy 
showed irradiation damage of the salivary gland. 

Comment: Verrucous carcinoma of the 
oral cavity rarely metastasizes. In this 
case the patient’s debility was considered, 
and the needle biopsy was effective in estab- 
lishing the correct diagnosis. 

DISCUSSION 

These cases illustrate only that irradia- 
tion damage of a salivary gland can mimic 
cervical lymph node metastasis. Since 
both conditions may be present, neck dis- 
section should obviously be performed 
when indicated by a high probability of 
metastasis in a patient whose condition 
will tolerate such a procedure. When age 


or disease offers an additional risk to sur- 
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gery, however, and the primary lesion is 
one unlikely to have lymph node metas. 
tasis, the possibility of radiation damage 
should be considered in deciding the course 
to be followed. The diagnosis may at 
times be resolved by needle biopsy. The 
same clinical picture is produced by a lesion 
of the floor of the mouth which obstructs 
the submaxillary duct. 

The amount and duration of irradiation 
or the duration of duct obstruction neces- 
sary to produce the changes described 
above cannot be accurately determined 
from this small group of cases. This can 
perhaps better be determined by controlled 
animal experimentation. 

CONCLUSIONS 

1. Irradiation of the submaxillary gland 
and obstruction of Wharton’s duct pro- 
duce fibrosis of the gland which is appre- 
ciable clinically as an indurated mass. 

2. Such discrete, firm submaxillary 
glands may be confused with metastatic 
carcinoma in the lymph nodes. 

3. A careful appraisal of the clinical 
and radiotherapeutic data in each case 
and the use of needle biopsy may aid in 
making the correct diagnosis and obviate 
unnecessary radical surgery. 

4. The pathological alterations in the 
submaxillary gland produced by irradiation 
and duct obstruction have been detailed, 
with a few characteristic findings by which 
these two conditions may be differentiated. 
Department of Surgery 


Washington University School of Medicine 
St. Louis 10, Mo. 
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IRRADIATED AND OBSTRUCTED SUBMAXILLARY SALIVARY GLANDS 


SUMARIO 


Simulacidén de Metastasis de los Ganglios Linfaticos Cervicales por Glandulas Salivales 
Submaxilares Irradiadas y Ocluidas 


En la aplicacién de la radioterapia a 
lesiones malignas de los labios, la mucosa 
bucal, la zona posterolateral de la lengua o 
las encias, la glandula submaxilar puede ex- 
perimentar fibrosis a consecuencia del dafio 
ocasionado por la irradiacién. Esto, clini- 
camente, se traduce por una tumefaccién 
indurada, que es facil confundir con una 
metastasis carcinomatosa en los ganglios 
linfaticos cervicales. Preséntanse varios 
casos para demostrar la posibilidad de 
confundir esas dos entidades. La distin- 
cién entre ellas puede impedir una innecesa- 
ria disecci6n radical del cuello. 


Como pueden coexistir ambos estados, 
tal vez se necesite la disecci6én cervical. 
Debe ejecutarse cuando la indica un tumor 
primario con muchas probabilidades de 
metastasis en un enfermo cuyo estado le 
permita tolerar cirugia radical. No obs- 
tante, cuando la edad ou na enfermedad 
acrecienten los riesgos de la operacién y es 
improbable que el tumor primario metasta- 
tice en los ganglios linfaticos, hay que con- 
siderar seriamente la posibilidad de lesién 
irradiatoria al determinar las medidas que 
vanatomarse. El] diagndéstico puede estab- 
lecerse a veces por la biopsia con aguja. 













HE SUPRACONDYLOID PROCESS of the hu- 

man humerus is an anomalous thorn- 
shaped bony projection, ranging in size from 
a small tubercle to several centimeters 
in length. It originates from the antero- 
medial surface of the distal end of the shaft, 
from 5 to 7 cm. proximal to the medial epi- 
condyle, and extends distally, medially, 
and anteriorly to end in a roughened point 
from which a dense fibrous band continues 
to the medial epicondyle. This fibrous 
band is sometimes sufficiently calcified to 
cast a shadow on a roentgenogram. K6hler 
(1) cites two cases of complete ossification 
of the band with the production of a true 
supracondylar foramen, in man. 

The process itself serves as a point of 
insertion for a persistent lower portion of 
the coracobrachialis muscle and as an 
anomalous origin for a portion of the pro- 
nator teres muscle. Through the partial 
foramen created by the hooked course of 
the process, its associated fibrous band, 
and the shaft of the humerus, pass the 
median nerve and the brachial artery or a 
large branch of that vessel (2). 

The supracondyloid process, called also 
the epicondylic or supraepitrochlear proc- 
ess, is a phylogenetic vestige of the supra- 
condyloid foramen found in many extinct 
and living reptiles and some mammals, par- 
ticularly of the more primitive orders. 
Most marsupials have such a foramen, as 
do some carnivores, especially members 
of the cat family. It is found in the more 
primitive primates, tarsiers, and lemurs, 
and in some American monkeys but not in 
Old World monkeys. It is occasionally 
present in the orangutan and gorilla. 

Anthropologists have found the supra- 
condyloid process more common in persons 
of European ancestry (3). A familial 
tendency has been reported. 

The close anomalous relationship of this 


1 From the Department of Radiology, Leila Y. Post Hospital, Battle Creek, Mich. 
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Typical supracondylar process 


Fig. 1. 


process to the median nerve suggests the 
possibility of disturbances of median nerve 
function. Barnard and McCoy (4) have 
described such a symptom complex, con- 
sisting of pain radiating from the shoulder 
to the median nerve areas of the hand, in- 
creased by pronation of the extended fore- 
arm. It is postulated that contraction of 
the anomalous portion of the pronator 
teres compresses the median nerve against 
the hooked course of the supracondyloid 
process and its fibrous extension. These 
authors report 3 cases in which surgical 
removal of the process and its associated 
fibrous tract resulted in complete sympto- 
matic relief. Mandruzzato (5) has re- 
ported 5 cases of supracondyloid processes, 
2 of which were symptomatic and were 
completely relieved by surgery. In | 
of Mandruzzato’s patients symptoms de- 
veloped after traumatic fracture of the 
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process. Amos (6) has operated upon 3 
symptomatic cases, with complete post- 
surgical relief. One of these cases, also, 
became symptomatic after traumatic frac- 
ture of the process. 

Barnard and McCoy emphasize the ne- 
cessity of removing the periosteum of the 
spur, the binding fibers of the pronator 
teres, and the fibrous extension band, to 
prevent regeneration and recurrence of 
symptoms. 

During a recent tour of military duty the 
author had occasion to examine 2 individ- 
uals with supracondyloid processes. Both 
were young men whose humeri were radio- 
graphed because of incidental trauma. 
One presented the typical symptom com- 
plex described by Barnard and McCoy. 
The other had no symptoms referable to 
the anomalous process, although it was 
grossly palpable. 

Following the observation of these 2 
cases, a careful fluoroscopic search for 
supracondyloid processes was instituted as 
an adjunct to routine fluoroscopy. In 500 
consecutive patients undergoing routine 
gastrointestinal investigation, only 2 
instances of a supracondyloid process were 
discovered. This incidence of 0.4 per cent 
is considerably less than that which has 
been generally cited in the literature, 
namely, | to 2.7 per cent. 


SUMMARY 

1. Unlike simple exostoses and bone 
spurs, the supracondyloid process of the 
humerus has important associated soft- 
tissue anomalies which may produce symp- 
toms and complicate surgical removal. It 
is therefore important that this process be 
recognized radiographically. 

2. A symptom complex associated with 
this anomalous process has been described. 
It is alleviated by proper surgery. 

3. Various authors place the incidence 
of the supracondylar process at from 1 to 
2.7 per cent. The author’s observation of 
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Fig. 2. Slightly oblique view, which usually shows 
the supracondyloid process to best advantage. 


500 unselected individuals indicates a 
lower incidence. 


Leila Y. Post Hospital 
Battle Creek, Mich. 
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SUMARIO 


La Apéfisis Supracondilar 


La apéfisis supracondilar del himero es 
un proceso éseo espiniforme anémalo que 
tiene su origen en la cara anteromedial del 
extremo distal de la diafisis humeral. En 
tamafio varia desde el de un _ tubérculo 
pequefio a varios centimetros de largo. En 
contraposicién a las exostosis y los espolones 
éseos simples, se asocia con anomalias de 
los tejidos blandos que pueden producir 
sintomas y complican la extirpaci6én quirt- 
gica. 

De 2 casos descubiertos por el A. en 
radiografias tomadas debido a traumatismo 


concomitante, uno era asintomatico y el] 
otro revelé el sindrome habitual de dolor 
que irradiaba del hombro a las zonas del 
nervio mediano de la mano, y se agudizaba 
con la pronacién del antebrazo extendido. 

Como los sintomas se alivian con la 
cirugia, reviste importancia el reconoci- 
miento radiolégico de la anomalia. 

La incidencia de la ap6fisis supracondilar 
representa, segtin varios autores, de | a 2.7 
por ciento. El. A. no descubrié mas que 2 
casos en una serie de 500 individuos 
tomados al azar. 
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An Experimental Study of the Gastric Wall 
Thickness at the Site of Peristalsis in Dogs’ 


ARTHUR W. PRYDE, M.D., and EUGENE P. PENDERGRASS, M.D. 


ORMAL GASTRIC peristalsis has been 

the object of much study, and since the 
early classic gastric experiments of Beau- 
mont (5) on Alexis St. Martin, these investi- 
gations have dealt with many different as- 
pects (2, 4, 9, 20, 23, 24). Observations 
on the thickness of the stomach wall during 
peristalsis are few in number, and the de- 
ductions are conflicting. Our purpose has 
been to devise and to utilize a method for 
studying this phase of gastric physiology. 


ANATOMY 


The mucosa, or inner lining, of the stom- 
ach is about 1.5 mm. thick and forms 
numerous movable folds or rugae. It is 
composed largely of long gastric glands, be- 
tween which a scanty lamina propria can 
be seen containing connective tissue, lym- 
phocytes and a few plasma cells, eosino- 
phils, and mast cells. Just below the glands 
of the mucosa and closely associated with 
them is the thin muscularis mucosae, con- 
sisting of an inner circular and a middle 
longitudinal layer of smooth muscle, with a 
third, circular, outer layer being seen in 
some places. Fibers of the inner circular 
layer extend upward between the glands. 

Beneath the mucosa is the submucous or 
areolar layer, a relatively thick layer of 
dense connective tissue in which may be 
seen lymphoid cells, mast cells, and eosino- 
phils. The large blood and lymph vessels, 
venous plexuses, and autonomic network 
are contained in this layer. In the living 
animal it is flexible and permits a sliding 
movement of the mucous membrane on the 
underlying muscular wall, the muscularis 
externa. 

The muscularis externa, sometimes called 
muscularis propria or muscular coat, forms 
nearly half the thickness of the gastric 


wall. It is formed by three layers of fibers 

—the outer longitudinal, the middle cir- 
cular, and the inner oblique fibers. The 
inner and outer layers are somewhat ir- 
regular, while the middle layer is more 
regular and continuous. 

The serous membrane or serosa is a thin 
layer of loose connective tissue attached to 
the muscularis externa and covered by 
mesothelium to form the peritoneal surface. 
It is continuous with the omentum. 

In evaluating the aspects of gastric 
motility, as presented later in this report, 
it is important to note that the muscularis 
mucosae is a thin layer and that it is in- 
timately associated with the glands of the 
mucosa; that the submucosa is quite flex- 
ible and allows relatively easy motion of 
the mucosa on the underlying muscle; 
that the muscularis externa makes up about 
one-half of the stomach wall thickness and 
thus is considerably thicker and heavier 
than the thin layer of muscularis mucosae. 


HISTORICAL 


Cole (11, 12) has stated that peristalsis, 
as seen fluoroscopically, is an annular pro- 
gressive contraction of the muscularis 
mucosae and is independent of the mus- 
cularis externa, whose function is one of 
tone and support. Cole believed that in 
the contraction at the sulcus angularis 
there is only sufficient space for two thick- 
nesses of mucosa and not for the entire wall 
of the stomach. Forssell (14, 15) observed 
that the contractions of the muscularis 
mucosae produce the small folds or rugae 
of the mucous membrane, but that the 
muscularis externa has the task of trans- 
porting the contents of the stomach and 
consequently its contraction is the major 
factor in producing peristalsis. His studies 


‘From the Department of Radiology of the Hospital of the University of Pennsylvania, Philadelphia, Penna. 


Accepted for publication in April 1953. 


The animals used in these experiments were supplied through the courtesy of the Harrison Department of Sur- 


gical Research, University of Pennsylvania. 


559 

















560 





included stomachs of the living human, the 
dead human, and the pig. Golden (16) 
considers that the gastric wall becomes 
thinner at the site of contraction and sug- 
gests that this is apparently due to thin- 
ning of the mucous membrane, since the 
muscle must become thicker when con- 
tracting. His conclusions were drawn from 
roentgenographic studies on dogs. In these 
animals lead shot were stitched to the 
serosa of the stomach and served as a guide 
to its position during subsequent radio- 
graphic studies. This method was used 
also by Gianturco (19). Steggerda and 
Gianturco (28) injected thorotrast under 
the serosa of the colon of cats, and Brooks 
and his associates (8) injected thorotrast 
into the gastric submucosa. 

These methods did not seem to us to be 
adequate for the problem at hand. Cole’s 
deductions included observations only of 
the mucosal and not of the serosal surface. 
Forssell based many, though not all, of his 
observations on the fixed dead human 
stomach and that of the pig. While the 
lead shot of Golden may have outlined the 
profile of the gastric serosa at operation, 
one has no assurance that they did so when 
the roentgenographic studies were made. 
The injection of thorotrast produces def- 
inite changes in the tissues and consequent 
loss of normal elasticity; this we have ob- 
served a number of times in the living dog 
at operation and in the autopsied animal. 


TECHNIC 


In seeking for a better method of evalu- 
ating the thickness of the gastric wall at 
the site of peristaltic contraction, we 
elected to employ pneumoperitoneum as a 
means of visualizing the serosa (3, 13, 22, 
29), and air-barium sulfate contrast for the 
mucosal surface. 

These studies were carried out in dogs, 
each weighing 7 tol10 kg. The examinations 
were made in the afternoon following an 
overnight fast. The dogs were tied on 
their backs with paws outstretched on a 
flat plywood frame. They were anesthe- 
tized by an intravenous injection of veteri- 
nary Nembutal, just enough to produce 
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sufficient narcosis to quiet the animal’s 
restlessness. 

The pneumoperitoneum was induced 
through a needle puncture wound in the 
mid-line just below the mid-point of the 
abdomen, with a 19-gauge needle con- 
nected by a short rubber tube to a 50-c.c. 
syringe. The amount of air injected varied 
from 700 to 1,000 c.c., depending on the 
size of the dog. A stomach tube was then 
passed. At first, a Miller-Abbott tube was 
employed, the rubber balloon being used to 
block possible egress of air and fluid through 
the cardia. Later, however, the single 
lumen Levine tube was found to be ade- 
quate and much easier to pass. From 25 
to 50 c.c. of a plain barium sulfate suspen- 
sion, having the consistency of moderately 
thick cream, was introduced through the 
tube; 20 to 40 c.c. of air was then injected 
and the tube was withdrawn. It was found 
that the double contrast of air and barium 
suspension' provided a better mucosal pat- 
tern than the solid opaque column of bar- 
ium sulfate alone. The dog was rolled from 
side to side in order to coat the gastric wall 
with the opaque medium. Colloidal Pan- 
topaque (10, 21) was tried in 2 dogs but 
found to be inferior to the plain barium 
sulfate suspension. 

In animals prepared as described above, 
it was found that gastric peristalsis was 
either absent or too shallow to be seen well 
during flueroscopy. Therefore, to produce 
or augmeiit peristalsis, 1 mg. or less of 
urecholine (urethane of beta-methyl- 
choline chloride) (25, 26) was slowly in- 
jected intravenously, and peristaltic waves 
of the size and frequency seen in the fed, 
unanesthetized dog promptly appeared. 

For fluoroscopy and roentgenography, 
the dog was turned on his back slightly to- 
ward the right, with the left side of the ab- 
domen nearer the fluoroscopic screen. In 
this position, the shadow of the spine was 
not superimposed upon the antrum and 
pyloric canal. The head of the table was 
raised sufficiently to allow one to see the 
gastric profile. The elevation varied with 
different dogs, but usually was about 10 to 
15 degrees. The stomach was centered on 
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the fluoroscopic screen and the shutters 
were closed to cover only the stomach area. 
Wooden supports, placed at each side of the 
dog, just high enough to clear the body, 
served as a cassette holder. 

For roentgenography, 6'/2 X 8'/2-inch 
Par Speed screen cassettes were used. The 
exposure factors were: 50 kv., 100 ma., 
40 to 50 cm. distance, 1/40 of asecond. The 
cassettes were placed manually in rapid 
succession upon the wooden supports 
(cassette holder) beside the dog, and the 
exposures were made with a foot switch. 
As our experience increased, exposures 
could be made rapidly, one every three 
seconds. A stack of 10 cassettes were ex- 
posed in about 30 seconds. 

In this manner, peristalsis could be 
studied fluoroscopically and radiographed 
in an unhampered fashion for about an 
hour. By that time, the urecholine effect 
subsided, the effect of the anesthetic wore 
off, and the dog became restless. At the 
completion of the studies the abdominal 
wall was repunctured and most of the air 
was removed. 


RESULTS 


We have followed the nomenclature 
which divides the stomach into three parts: 
the fundus, lying cephalad to the cardiac 
orifice; the body, between the cardia and 
the incisura angularis; the antrum, ex- 
tending from the incisura angularis to the 
pylorus. 

With the dogs prepared as described 
above, we were able to observe the pattern 
of the gastric mucosa and the serosal sur- 
face of the stomach. 

For the most part, the peristaltic waves 
seemed to form in the lower region of the 
body of the stomach. At that point there 
was a definite indentation of the serosal 
surface. The gastric wall became slightly 
thicker than when the peristaltic wave was 
not present (Figs. 1-3). As the peristaltic 
wave progressed toward the pylorus, the 
depth of the indentation of the gastric 
mucosa increased. A soft-tissue shadow, 
which was interpreted as the thickness of 
the gastric wall, also increased gradually to 
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Fig. 1. Roentgenograms of a dog's stomach during 
active peristalsis. P/neumoperitoneum has been pro- 
duced. 

With air as a contrast medium, the profile of the 
serosal surface of the stomach may be identified, and 
between it and the mucosal surface outlined by barium- 
sulfate-air contrast one may identify the gastric wall 
thickness at many points along the lower body and 
antrum, as indicated by the arrows in C. These 
roentgenograms do not represent necessarily the progress 
of a single wave, but were selected from a group ex- 
posed at intervals of about three seconds and are used 
to show the wave at various positions. Note that the 
thickness of the small intestine can be seen at several 
points. The mucosal pattern in the antrum at the site 
of a peristaltic contraction is seen at a. 
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Fig. 2. Roentgenograms of a dog's stomach during active peristalsis as described in the legend of Fig. 1. In A, 
a wave is present at the lower end of the body as a slight indentation of the greater curvature with little thickening 
of the wall. In B, Cand D, the wave is at several points nearer the pylorus, and the wall is thicker at the site of 
contraction (compare these points with similar points in A, E and F). When contracted, the pyloric canal 


. The detail of the 


becomes proportionately thicker (EZ and F) than does the wall of the remainder of the antrum. 
pyloric canal region of this dog is seen well in Fig. 4 


an appreciable and easily discernible de- the remnants of the barium sulfate pock- 
gree. As the peristaltic wave progressed eted in the mucosal folds (Figs. 4 and 5). 
through the pyloric canal, the contraction The relaxation of the canal then began 
was sustained so that the entire canal was_ proximally and extended rapidly to the 
contracted for a brief moment, with only pylorus. This tendency for the pyloric 
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Fig.3. Roentgenograms of the stomach of a third dog prepared as described in the legend of Fig. 1. The findings 


are similar to those in Fig. 2 


canal to contract and maintain the con- 
traction briefly, as a unit, has been de- 
scribed by Auer (4) and Wheelon and 
Thomas (31). When peristalsis was not 
present, the wall of the pyloric canal was 
thicker than the wall of the remainder of 
the antrum (Figs. 1-5). Likewise, in the 
region of the pyloric canal, the proportional 
increase in the wall thickness seen when a 
peristaltic wave was present was greater 
and more variable than in the remainder of 
the antrum. 

Eleven dogs were used in these studies. 
In 4 of the animals results were un- 
satisfactory because of poor visualization 
of the serosal coat of the stomach. 

All the views in a given figure were ob- 
tained within the period of a minute, usu- 
ally less, and in an identical position. 
While they are arranged in sequence, they 
do not all necessarily represent the progress 
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of a single peristaltic wave, but are selected 
from a group of roentgenograms exposed in 
sequence at intervals of three to four 
seconds, being used to show the peristaltic 
wave at various positions in the stomach. 
DISCUSSION 

The method of studying peristalsis pre- 
sented enables one to observe the position 
and contour of the actual profile of both the 
serosal and mucosal surfaces simultane- 
ously and eliminates possible sources of 
error inherent in the procedures referred to 
in the opening paragraphs of this report. 

With the method described in this study, 
we recognize that the anesthesia, urecho- 
line, and pneumoperitoneum introduce fac- 
tors not present in the normal animal, but 
we do not believe that these significantly 
alter the effect of gastric peristalsis as 
studied. By this means, we believe that 











Figure 4 
(See opposite page for legend) 
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we have been able to demonstrate thicken- 
ing of the gastric wall at the site of a peri- 
staltic contraction. This thickening was 
slight in the body, where the depth of the 
peristaltic wave was shallow, and increased 
as the wave became deeper as it spread 
caudally. When the peristaltic wave 
reached the pyloric canal, there was an ap- 
preciable increase in the thickness of the 
wall accompanied by a brief sustained con- 
traction of the entire canal. The increased 
thickness occurring during the passage of a 
peristaltic wave was comparatively greater 
and more variable in the pyloric canal than 
in the remainder of the antrum. 

The division between or the space oc- 
cupied by the muscularis externa and the 
mucosa and submucosa is not indicated by 
these studies, and it is difficult to make a 
definite statement as to their relative par- 
ticipation in the thickening of the gastric 
wall at the site of a peristaltic contraction. 
We believe, however, that the thickening in 
the body and antrum proximal to the 
pyloric canal is due mainly, if not entirely, 
to the thickening of the contracting mus- 
cularisexterna. In the pyloric canal a more 
variable situation seems to be present. In 
the absence of a peristaltic wave the gastric 
wall is thicker than in the remainder of the 
antrum, as shown on the roentgenograms. 

M’Crea and his collaborators (23) also 
found that the muscle is thicker in the re- 
gion of the pars pylorica in the dog. As the 
peristaltic wave involves the pyloric canal, 
the thickening of the wall becomes greater. 
This may be contributed to by a shorten- 
ing of the antrum due to contraction of 
the longitudinal muscle during peristal- 
sis, a finding described by Golden (17) 
and Schindler (27). This also would 
favor muscle contraction as a cause of the 
increased thickening of the wall during 


Fig. 4. The same dog and preparation as in Fig. 2; 
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Fig. 5. The same dog and preparation as in Fig. 1 
Note the change in gastric wall thickness and rugal 
pattern where a peristaltic wave is not present (4) and 
is present in (B). Also note that the barium sulfate 
extends more deeply in folds of the mucosa in the con- 
tracted pyloric canal than it does in the antrum in 
Fig. 1 or in the pyloric canal in Fig. 4. This leads one 
to believe that the space occupied by the mucosa be- 
comes greater in the pyloric canal but does so to a vari- 
able degree 


peristalsis. In the pyloric canal, however, 
it seemed to us that in the different dogs 


the pyloric canal, pylorus, and first two portions of the 


duodenum are shown. In A the pyloric canal (p.c.) has just relaxed and a contraction is seen in the proximal 
antrum (p.a.). As the wave nears the pyloric canal in B and C, the pylorus (p.) and duodenal cap (d.c.) relax 
and widen. In D the pyloric canal (p.c.) is beginning to narrow and the duodenal cap (d.c.) is contracted, while 
the second portion of the duodenum is dilated. In E the pyloric canal (p.c.) is contracted. Note the thick- 
ness of the wall at a as compared with a in B. The lumen of the duodenal cap is still narrow, and the second 
portion of the duodenum is becoming narrow. In F the relaxation of the pyloric canal is beginning at the proxi 
mal end while the duodenal cap and the second portion of the duodenum are still contracted. From F the cycle 


begins over again in A. 
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the space occupied by the mucosa and sub- 
mucosa during contraction was more vari- 
able than elsewhere. This observation is 
made because of the changing pattern and 
position of thin layers of barium sulfate be- 
tween mucosal folds, which, on a number of 
occasions, appeared deeper than elsewhere 
in the stomach. This mucosal thickening 
in the pyloric canal was thought to be due 
to passive thickening of piled-up mucosa as 
the peristaltic wave progressed or to an 
active contraction of the muscularis mu- 
cosae. 

From this study of peristaltic waves in 
the stomachs of dogs, in which it was pos- 
sible to see the serosal and mucosal sur- 
faces and the gastric wall thickness at the 
contraction site, it seems reasonable to as- 
sume that the contraction of the relatively 
thick layer of the muscularis propria is the 
major if not the sole factor in the produc- 
tion of the peristaltic contraction. 

If our observations are correct, our find- 
ings are at variance with those of Cole, who 
believed that the peristaltic wave was pro- 
duced by annular waves of the muscularis 
mucosae and not by contraction of the en- 
tire wall of the stomach. They are in ac- 
cord, however, with those aspects of 
Forssell’s studies which indicate that the 
contraction of the muscularis propria is 
the main factor in peristalsis. These men 
derived their conclusions mainly from 
indirect observation and postmortem ex- 
amination, whereas our method has en- 
abled us to see the outlines of the mucosal 
and serosal surfaces, including the gastric 
wall thickness, during active contraction. 
These observations are, of course, limited to 
the dog, but in that animal we are not con- 
vinced that the contraction of the relatively 
thin muscularis mucosae accounts for the 
increased thickness of the wall of the stom- 
ach at the site of a peristaltic wave. It 
was noted that the gastric rugae, for the 
most part, are thrown into folds parallel to 
the axis of the stomach at the site of a 
contraction. This might well be a passive 
action of the easily mobile gastric mucosa 
as a result of contraction of the muscularis 
externa, in the same way that the mobile 
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skin and subcutaneous tissue of the brow 
are thrown into folds by contraction of 
underlying muscle. Although we cannot 
deny the possibility of some contraction of 
the muscularis mucosae, nevertheless we 
believe from these studies that the major 
factor in me production of gastric peri- 
stalsis, esytecially in the body and proximal 
antrum, is the contraction of muscularis 
externa. 

While it is for the future to yield methods 
of determining the relative participation of 
the gastric wall components in the thicken- 
ing at the site of the peristaltic contraction, 
we believe that the method and the results 
described above add some clarification to 
the compiexity of one phase of gastric 
physiology. Our studies have been limited 
to dogs, but are applicable to man, par- 
ticularly #hose individuals who are receiv- 
ing therapeutic pneumoperitoneum for pul- 
monary titberculosis. 


SUMMARY 


1. Concepts to date concerning the 
thickness pf the gastric wall at the site of a 
peristaltic. contraction are conflicting and 
at wide variance. 

2. A method is presented for studying 
gastric wail thickness during the occurrence 
of peristalsis with the aid of pneumoperi- 
toneum t« visualize the serosal surface and 
air-bariun: sulfate contrast for the mucosal 
surface. . 

3. These studies show a thickening of 
the gastric wall at the site of a peristaltic 
contracticn. The gastric wall thickening is 
slight at the distal end of the body and be- 
comes greater as the peristaltic wave ap- 
proaches the pylorus. When compared 
with the remainder of the antrum, the wall 
of the pyloric canal is thicker in the ab- 
sence of a peristaltic wave. It also shows a 
greater aud more variable relative thick- 
ening during a peristaltic contraction. 

4. Th configuration of the gastric wall 
at the site of a peristaltic contraction, as 
shown in these studies, indicates that con- 
traction of the muscularis externa is prob- 
ably the major factor in producing a perl- 
staltic wave. 
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SUMARIO 


Estudio Experimental del Espesor de la Pared Gastrica en el Sitio del Peristaltismo en los 
Perros 


Los conceptos expresados hasta ahora 
acerca del espesor de la pared gdstrica en 
el sitio de una contracci6n peristaltica son 
contradictorios. Con la esperanza de 
esclarecer la situacién, se ideé un método 
para estudiar esa fase de la fisiologia gAs- 
trica en los perros. Bdsase en el uso del 
neumoperitoneo como medio de visualizar 





la mucosa y del contraste con sulfato de 
bario-aire para poner de manifiesto la 
superficie de la mucosa. A los animales se 
les administr6 urecolina intravenosamente 
para fomentar el peristaltismo, ejecutan- 
dose después las observaciones roentgenos- 
cépicas y roentgenograficas. 

Estos estudios revelaron un _ espesa- 










568 ARTHUR W. PRYDE AND EUGENE P. PENDERGRASS April 1954 


miento de la pared gastrica en el sitio de 
una contraccién peristaltica, ligero en el 
extremo distal del cuerpo del est6mago y 
creciente a medida que la onda peristaltica 
se acercaba al piloro. Comparada con el 
resto del antro gastrico, la pared del con- 
ducto pilérico es mds espesa cuando no hay 
peristaltismo, revela ademas un espesa- 


miento relativo mayor y mas variable du- 
rante una contracci6n peristaltica. 

La configuraci6n de la pared gAstrica en 
el sitio de una contraccién peristdltica 
indica que la contraccién de la muscular 
externa es probablemente el factor de mayor 
importancia en la produccién de una onda 
peristaltica. 











ca en 
Itica 
cular 
layor 
onda 





Pril 1954 


le du- 





Lethal Dose Studies with Burros and Swine 






Exposed to Whole Body Cobalt-60 Irradiation’ 


JOHN H. RUST, D.V.M.,? BERNARD F. TRUM, D.V.M.,? JAMES L. WILDING, Ph.D.,? CHARLES S. SIMONS, Ph.D..,: 
and C. L. COMAR, Ph.D.5 


LD 50/30 value of 651 r was previ- 
A ously reported for the burro exposed 
to whole-body tantalum-182 irradiation 
(1). Comparison of that value with those 
in the literature was impractical because 
of the species difference and variations in 
the conditions of exposure. This paper 


TABLE I: EXPOSURES AND MorTALITY OF BURROS 


Exposure Time Rate Mor- 
(r) (hr.) (r/hr.) tality 
605 11.86 §1.2 1/10 
690 13.43 51.2 3/10 
750 14.61 51.2 5/10 
790 15.45 51.2 3/10 
945 19.0 49.8 9/10 


presents the LD 50/30 for burros and swine 
exposed under similar conditions except 
that cobalt-60 was used as the source of 
radiation instead of tantalum-182. These 
data, together with some physical factors, 
will be discussed in terms of lethal response 
as a function of species and of various 
physical factors. 


METHOD 


The method of selection of the burros 
was described in previous reports. Forty 
males and 10 females, two and a half to 
three and a half years old, weighing from 
115 to 164 kg., were selected. All were 
in good health. For five groups of 10 bur- 
ros each the mean exposures were 605, 
690, 750, 790, and 945 r (Table I) (1). For 
this study the exposure field was activated 
with cobalt-60 instead of tantalum-182 
(2). About 37 curies of cobalt-60 were 
used at each of the nineteen radioactive 


TABLE II: ExpoSURES AND MorTALITY OF SWINE 


Exposure Time Rate Mor 
(r) (hr.) (r/hr.) tality 
450 ¢ 50.0 1/10 
670 13.33 50.2 6/10 
725 14.5 50.2 8/10 
825 16.4 50.2 8/10 
890 17.75 50.2 99 


source points. Measurements were made 
in air with Victoreen thimble chambers of 
various capacities corrected to a standard- 
ized® 25 r Victoreen chamber. Thimble 
chambers were also placed upon the burros, 
in surcingles, at the beginning of each four- 
hour exposure, to give a measure of the 
uniformity of the dose to the 10 animals 
in the group. 

Barrows and gilts, Hampshire and 
Duroc-Jerseys, weighing 45.5 to 102.5 kg., 
with a mean weight of 75.4 kg., were di- 
vided into groups having comparable 
weight ranges. The swine were exposed in 
wooden crates placed about the field at iso- 
dose points. During one week four groups 
were exposed to 670 r, 725 r, 825 r, and 
890 r. A fifth group of 9 was exposed to 
450 r about one month later (Table IT). 

Burro phantom studies were made as 
previously described (1), in a water-filled 
Lucite tank, using 1,000 r Victoreen thimble 
chambers in a light rubber casing to pro- 
tect them from the water. Four-milli- 
meter Lucite caps were placed over the 
thimble portion of the ionization chamber 
to provide electronic equilibrium. Since 
only ratios were used in phantom studies, 
no correction factors were applied for 
temperature or barometric pressure. Half- 
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The triangles represent the per cent 


total body cobalt-60 gamma radiation within thirty days. 
burros was 784 r, with a 95 per cent c 


BURROS - LETHAL DOSE - COBALT-60 
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Fig. 1. The sigmoid curve was derived by the Bliss-Fisher probit method. 


mortality for burros at various doses of 
The LD 50/30 for 
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RESULTS 

The LD 50/30 for burros exposed to the 
gamma rays of cobalt-60 was 784 r and the 
95 per cent confidence interval 753-847 r 
(Fig. 1). The sigmoid curve was fitted 
to the data by the Bliss-Fisher probit 
method (3). The mean survival time was 
14.7 days. The death pattern, however, 
was distinctly bimodal, with peaks of 
3.2 days and 26.5 days. No difference was 
seen between sexes (Fig. 2). 

The LD 50/30 for the swine was 61S r. 
The 95 per cent confidence interval was 
525-682 r (Fig. 3). The death pattern 
was unimodal and the mean survival time 
was 14.4 days (Fig. 4). No difference was 
noted between sexes. 

The burro phantom study indicated 
that the dose measured at the mid-line of 
the water-filled phantom was 67.8 + 1.6 


Circles represent females 
Letters designate doses administered: 
790 r, E 
vival time was 14.7 days, with means of 3.2 days and 26.5 days. 


SURVIVAL FOLLOWING TRRADUTION (oars) 


The pattern of deaths of burros following total 


and squares repre- 
A = 605r, 
The mean sur- 


945 r. 


per cent of the entering (or ‘‘skin’’) dose 
when all nineteen radiation sources on the 
field were in position. Mid-line was 19.5 
cm. from the surface of the Lucite phantom. 
The calculated mid-line dose for a 28 X 14 
x 40-cm. swine phantom was 77 per cent. 


DISCUSSION 


Comparisons of biologic response, as 
measured by LD 50/30, can now be made 
as follows: (a) burros and swine exposed 
similarly to cobalt-60 gamma rays, (0) bur- 
ros exposed to sources which are spec- 
trally different, i.e., cobalt-60 and tanta- 
lum-182 gamma rays (2), (c) swine exposed 
to cobalt-60 gamma rays and swine ex- 
posed to 1,000 and 2,000-kv.p. x-rays i 
another laboratory (4). A compilation of 
the data to be discussed is given in Table 
IIT. 

There was a significant difference be- 
tween the LD 50 30 for the swine exposed 
to cobalt-60 (618 r) and the burros exposed 
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Fig. 3. The sigmoid curve and per cent mortality points 
for swine. The LD 50/30 for swine was 618 r, with a 95 per 
cent confidence interval of 525-682 r. 


to the same source (784 r). The rate of 
administration was essentially the same in 
both tests, and no difference is attributed 
to this factor. It is likely that the differ- 
ence in biologic effect was due to the differ- 
ences in basic physiologic responses of 
the two species to ionizing radiations, al- 
though it is possible that the greater mid- 
line dose in the swine may also contribute. 

Burros were significantly more vulner- 
able lethally to the gamma rays of tanta- 
lum-182 than they were to the gamma rays 
of cobalt-60. The LD 50/30 for the tanta- 
lum-exposed animals was 651 r, and for 
the cobalt, 784 r. The rate of exposure 
in these two studies was different. The 
rate for tantalum was 17.9 to 22.7 r per 
hour and for the cobalt 49.8 to 51.2 r per 
hour. It is generally agreed that a slower 
rate of exposure for a given amount of 
radiation decreases its effectiveness, which 
is the reverse of these observations. This 
means that the rate of exposure could not 
account for the differences between the 
tantalum and cobalt-exposed animals.’ 

It was found that a comparison of depth- 
dose measurements made with the phantom 


‘ Little mention will be made of the difference be- 
tween dosage rates. With the rates employed, it is 
believed that the reduction in effectiveness may fall 
between 8 and 30 per cent (5, 6). 
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Fig. 4. The pattern of deaths of swine following 
total body irradiation. Circles represent females, 
squares represent males. Letters designate doses ad- 
ministered: B = 670 r, C = 725r, D = 825r, E = 
890 r. 


was of little aid in explaining the difference 
in the lethal response of the burro to the 
two spectrally different sources of radiation. 
Mid-line doses, expressed as percentage of 
the skin dose, measured in the burro phan- 
tom placed in exactly the same position 
upon the exposure field each time, were 
53 and 47 per cent for a single source of 
tantalum-182 and cobalt-60 at 100 cm. 
focus-skin distance, respectively, and 72.9 
+ 3.6 per cent and 67.8 + 1.6 per cent when 
all nineteen sources contributed to the 
photon flux of the exposure field (Table 
III). These values are comparable to 
other depth dose studies only when the 
entire phantom has been exposed rather 
than a collimated beam. 

Tantalum-182, with a lesser half-value 
layer (3.56 cm. Al or 7.7 cm. H,O) was 
more effective biologically than cobalt- 
















TABLE III: 


Source > 1,000 kv.p 


Factor —~ 


= (0.37 
mev + 
10%)* 
LD 50/30, burro 
Confidence interval 
Rate 
LD 50/30, swine 555 rt 
Confidence interval 418-671 rt 
Rate 30-35 r/min.* 
h.v.l. (H2O) 6.7 cm. 
h.v.l. (Al) 2.46 cm.* 
Linear ion density{ (ion pairs per 80 
micron of tissue ) 
Per cent skin dose measured at 19.5 
cm.; burro phantom with single 
source 
Per cent skin dose measured at 19.5 
em.; burro phantom with nine 
teen sources 
Per cent skin dose measured at 14 4.0 


cm.; bilaterally administered to 
a swine phantom of Masonite 
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LETHAL DOSE AND PHYSICAL FACTORS 


Mean Energy 
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Tantalum- 182 
2lland0.160 1 


2,000 kv.p. 
Mean Energy 1 


Cobalt-60 
17 and 1,33 


= (0.45 mev (7) mev (8 
mev + 
bad \* 
0 
651 r 784 4r 
630-681 r 753-847 r 
18-23 r/hr 50 r/hr. 
388 rt 618 r 
323-441 rt 525-682 r 
14-15 r/min.* 50 r/hr. 
7.1 cm. 7.7 cm 11.1 cm. 
2.77 cm.* 3.56 cm. 1.62 em 
95 8 and 100 + 10 8 
61.0 + 2.9 $044.6 


67.8+1.6 


‘> 9 
62.5 ° ‘4 


* Information from Commander J. E. Morgan (MSC) USN, Naval Medical Research Institute, Bethesda, 


Md. 


t Data from Tullis et a/. (4), revaluated by Bliss-Fisher probit method (4) and with elimination of all pneumonic 


animals from consideration. 
~t Derived from Gray (10). 


§ Estimated with nineteen sources activated on exposure field (water-filled phantom) 


60, which has a greater half-value layer 
(4.62 cm. Al or 11.1 cm. H,QO). 

The significantly lower energy in ap- 
proximately one-half of the emitted pho- 
tons from tantalum-182 (7), as compared 
to the higher energies of cobalt-60 (8), 
may account for the difference in biologic 
response. It is believed that the basic 
reason for the difference observed in the 
LD 50/30 for burros exposed to tantalum- 
182 and to cobalt-60 gamma rays is the 
higher linear ion density of the lower ener- 
gies of the tantalum. This theory has 
justification in data reported by Lea (9) 
and Gray (10). 

Although it may be noted from Table 
III that comparison with the supervoltage 
values of Tullis et al. (4) are hazardous on 
account of overlapping confidence inter- 
vals, nevertheless there seems to be a real 
increase in the effectiveness of the 2,000- 
kv.p. results as compared with those of 
cobalt-60. The apparent differences may 


be explained by the inability of a lower 
energy source to effect the uniformity of 
large animal, as 


distribution within a 


claimed by Tullis et a/. in a comparison be- 
tween the 1,000- and 2,000-kv.p. x-rays 
or by linear ion density differences in the 
case of the supervoltage x-rays and cobalt- 
60 gamma rays. The difference between 
these concepts cannot be resolved by these 
data. It is possible that the depth dose 
determines the biologic efficiency when 
linear ion densities are approximately 
equal, as might be expected in 1,000 and 
2,000 kv.p. x-rays, whereas the linear 
ion density may determine the difference 
when depth doses are approximately equal, 
as in the cases of cobalt-60 and tantalum- 
182 gamma rays. 

The linear ion density concept is sup- 
ported by the experimental work of Quast- 
ler et al. (11-13), who exposed mice to 
20-mev betatron x-rays and observed that 
high-energy x-rays were less effective, 
lethally, than 250-kv.p. x-rays, and of 
Bonét-Maury and Patti (14), who found 
that radium gamma rays were less lethal 
than 200-kv.p. x-rays. 

The pattern of the time of death follow- 
ing irradiation is given for the burros 
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and swine in Figures 2 and 4. The mean 
survival time of the cobalt-exposed burros 
was 14.7 days, considerably less than the 
96.4 days observed in the tantalum-exposed 
burros. As yet no significance has been 
attached to this observation. 


SUMMARY AND CONCLUSIONS 


1. Fifty sexually mature burros, 40 
males and 10 females, were exposed in 
groups of 10 to 605, 690, 750, 790, and 
945 r of cobalt-60 whole-body gamma ir- 
radiation within a specially constructed 
exposure field at a rate of approximately 
531 rhr. The LD 50/30 was estimated to 
be 784 r, with a 95 per cent confidence in- 
terval of 753-S47 r. 

2. Four groups of 10 and one group of 
9 six-month-old swine (barrows and gilts) 
were exposed to 450, 670, 725, 825, and 
890 r (measured in air) of whole body co- 
balt-60 gamma irradiation at a rate of 
approximately 50 r/hr. in crates on the 
exposure field. The LD 50/30 was esti- 
mated to be 618 r, with a 95 per cent con- 
fidence interval of 525-682 r. 

3. Phantom studies were made with a 
water-filled Lucite phantom 39 X 95 X 45 
em. It was found that 67.8 +1.6 per 
cent of the entering dose could be measured 
at a point 19.5 cm. from the lateral walls 
when all nineteen radioactive sources (co- 
balt-60) were contributing to the flux of 
the field. 

4. Burros exposed to cobalt-60 had a 
significantly higher LD 50/30 (784 r) than 
did those exposed to tantalum-182 (651 r). 

5. The swine were significantly more 
vulnerable to cobalt-60 gamma rays than 
were the burros. 
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SUMARIO 


Estudios de la Dosis Letal con Burros y Cerdos Expuestos a la Irradiacidn Total de] Cuerpo con 
Cobalto-60 


A 50 burros maduros sexualmente, 40 
machos y 10 hembras, se les expuso, en 
grupos de a 10, a 605, 690, 750, 790, y 945 r 
de irradiacién gamma de todo el cuerpo con 
cobalto-60, dentro de un campo de ex- 
posicién construido ad hoc, a raz6n de unos 
51 r/hora. Calculése que la dosis letal 
50/30 era de 784 r, con un intervalo de 
confianza de 95 por ciento, que represen- 
taba 753-S47 r. 

A cuatro grupos de 10 y a uno de 9 cer- 
dos de seis meses (castrones y marranillas), 
se les expuso a 450, 670, 725, 825, y 890 r 
(medidos al aire) de irradiacién gamma to- 
tal del cuerpo con cobalto-60, a raz6n de 
unos 50 r/hora en jaulas colocadas sobre el 
campo de exposicién. Calculése que la 


dosis letal 50/30 era de 618 r, con un inter. 
valo dg confianza de 95 por ciento, que 
representaba 525-682 r. 

Hiciéronse estudios fantasmas con yn 
fantasma de lucita, Ileno de agua, de 39 x 
93 X 45cm. Observése que podia medirse 
67.8-1.6 por ciento de la dosis de entrada en 
un punto situado a 19.5 cm. de las paredes 
laterales cuando todos los 19 focos radio- 
activos (cobalto-60) participaban en ¢ 
flujo del campo. 

Los burros expuestos al cobalto-60 mos- 
traron una DL 50/30 decididamente mayor 
(784 r) que los expuestos al tantalio-182 
(651 r). Los cerdos fueron significativa- 
mente mAs vulnerables que los burros a los 
rayos gamma del cobalto-60. 
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Some Physical Characteristics of Potter-Bucky Diaphragms’ 


H. E. SEEMANN, PH.D., and H. R. SPLETTSTOSSER, B.S. 


HE USEFULNESS of the Potter-Bucky 

diaphragm in medical radiography is 
so well established that there is today no 
need of a general discussion of its proper- 
ties. The contrast-reducing effect of scat- 
tered x-rays was recognized in the early 
davs of radiography and led to the inven- 
tion of the Bucky grid and its improvement 
by Dr. H. E. Potter. In a series of papers 
published more than thirty years ago, 
Wilsey (1-3) presented the results of quan- 
titative determinations of the proportion 
of scattered radiation in the radiography of 
a water phantom under a variety of com- 
binations of thickness, kilovoltage, and 
field size. These papers, which are now 
considered classics in their field, showed the 
increase in scatter with increase in each of 
these three variables. Of most interest in 
connection with the present investigation is 
Wilsey’s study of the relation between the 
grid ratio of an idealized Bucky grid, com- 
posed of a single adjustable slit, and the 
efficiency of scatter removal (3). No meas- 
urements were reported on the efficiency 
of conventional grids as employed at that 
time. 

In 1949, Trout, Graves, and Slauson (4) 
published a paper in which they showed the 
effect of the use of high-ratio grids on radio- 
graphic contrast at the higher kilovoltages. 
This work was undertaken because of the 
increasing interest in extending the kilo- 
voltage range up to 130 kv.p. Because of 
their greater efficiency in the removal of the 
scattered radiation, the use of high-ratio 
grids made possible the production of 
medical radiographs of satisfactory con- 
trast at high kilovoltage and at the same 
time reduced tube loads and radiation dos- 
ages to the patient. 

More recently, Wachsmann, Breuer, and 


1 — : -_ . : i . . 
Communication No. 1557 from the Kodak Research Laboratories, Eastman Kodak Company 


Buchheim (5) concluded from their experi- 
ments that chest radiographs could be 
made with a high-ratio grid at 150 kv. with 
about one-tenth of the conventional ex- 
posure and about one-third of the dosage to 
the patient. These radiographs were con- 
sidered actually to be better than those 
produced at the lower kilovoltages. High- 
kilovoltage radiographs of the stomach and 
duodenum with a contrast medium were 
comparable in quality to those made at 
conventional kilovoltage, again with the 
advantage of much less exposure and pa- 
tient dosage. Radiographs of the skull and 
other heavy bony structures were not as 
satisfactory when made at high kilovoltage. 
It was the conclusion of these experi- 
menters that diagnostic kilovoltages should 
be extended to 150 kv. for the sake of re- 
duced tube load and dosage and even, in 
many cases, for better radiographs. 

Among other experimenters who have 
arrived at similar conclusions are Lind- 
blom (6) and Fossati (7). The latter 
pointed out, in addition, that since the 
high-kilovoltage technic with a grid per- 
mits a substantial reduction in focal-spot 
load, geometrical unsharpness may be less- 
ened either by using an increased target- 
film distance and fully loaded focal spot or 
by retaining the conventional distance with 
a smaller focal spot. The choice would be 
determined in a given instance by the x-ray 
tubes at hand and the focal length of 
available grids. 

The present work was undertaken with 
the hope of extending our quantitative 
knowledge of the effectiveness of present- 
day Potter-Bucky diaphragms, in par- 
ticular the relation between grids of various 
ratios and the effect of the kilovoltage ap- 
plied to the x-ray tube. The use of patients 


This work 


was initiated by Mr. R. B. Wilsey, who was assisted in the experimental procedure by the late Mr. D. H. Strang- 
ways. It was taken up by the present authors because of Mr. Wilsey’s illness and the untimely death of Mr. 
Strangways 
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determination of angular intensity distribution of 
scattered radiation emerging from a small area of a 
water phantom 


in this kind of investigation is ruled out if 
for no other reason than the fact that 
medical radiographs are not suitable for 
quantitative measurements. This kind of 
information can be obtained only with a 
somewhat idealized set-up, that is, using a 
phantom of uniform composition as a 
standardized “‘patient’”’ and relatively long 
exposure times, so that time, tube current, 
and kilovoltage can be accurately con- 
trolled. These features contribute to ac- 
curacy and in so doing make possible a de- 
tailed comparison of different grids with the 
hope of judging what features of design 
contribute most to their efficiency. In 
other words, the procedure we have 
adopted is designed primarily for a quanti- 
tative study of the grids rather than as an 
attempt to judge their usefulness by view- 
ing medical radiographs. Experiments now 
in progress are directed toward finding the 
effect of kilovoltage and grid ratio on sub- 
ject contrast. 

Throughout these experiments, x-ray in- 
tensities were compared photographically, 
using Kodak No-Screen X-ray Film, Code 
5133. Film strips exposed to the un- 
known radiations were always processed 
with strips from the same box exposed with 
a series of known relative exposures, so that 
densities read on the former could be in- 
terpreted as relative photographic intensi- 
ties from the calibration curves of the lat- 
ter. This procedure assured the greatest 
accuracy possible in the photographic 
photometry of x-rays. 
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For our phantom, a Lucite tank filled with 
water secmed most convenient. Water 
should be sufficiently tissue-like for the 
practical purpose of studying variation of 
the quality and quantity of scattered radia- 
tion as affected by kilovoltage. Its avail- 
ability and uniformity make it nearly idea] 
for many scattering studies. Lucite is a 
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Fig. 2. Intensity distribution obtained at 70, 90, 
and 125 kv p. with the arrangement shown in Figure 1. 
Data points are omitted to avoid confusion 


desirable container material, since it has 
about the same mass absorption and scat- 
tering coefficient as water. 

Figure 1 is a schematic plan of the ap- 
paratus used for determination of the an- 
gular intensity distribution of scatter 
emerging from a small opening at the rear 
of the water phantom. The x-ray beam is 
directed horizontally through the phantom, 
which is 17 cm. thick. In this plan view, 
the reader is looking down on top of the 
phantom through 43 cm. of water. The 
entire phantom was irradiated with x-rays, 
but only a small portion of the scatter, 
namely that which emerged from a slit 
about 1 cm. wide and 8.2 cm. high, was 
measured along the arc indicated. An 
area 1.0 cm. square or 1.0 cm. in diameter 
would have been better as an approxima- 
tion to a point source, but exposures would 
have been tediously long. To obtam 
greater intensity without departing too 
much from the ideal, the slit was made long 
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in the vertical direction and the measure- 
ments were made along a circular arc lying 
in a horizontal plane passing through the 
center of the slit. 

The results of these relative intensity 
measurements are shown in Figure 2. All 
values apply to the same width of slit, being 
corrected to compensate for the decrease 
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Fig. 3. Primary and scattered radiation intensities 
transmitted by lead of 0.15 gm./cm.? The primary 
beam was measured at some distance from the phantom 
so as to exclude scattering. 


in projected width with increasing angle. 
At the three different kilovoltages used 
70, 90, and 125 kv.p.—the scatter curves 
are normalized to unity at the point indi- 
cated. The primary beam was effectively 
trapped in a lead box, and tests showed 
that no appreciable amount of sécondary 
x-rays from this trap affected the films 
which were being used to measure the x- 
rays scattered by the phantom. It will be 
noted that the intensity falls off almost 
linearly with angle, and that it falls off a 
little faster at the lower than at the higher 
kilovoltages. These intensities represent 
the combined effects of scattering, rescat- 
tering, and absorption of the scatter within 
the medium itself. We shall have occasion 
to refer to this figure later. 

Lead is the accepted material for con- 
struction of the absorbing strips of Potter- 
Bucky grids, and it is therefore interesting 
to see how the scattered radiation is ab- 
sorbed in lead. Figure 3 shows the relative 
intensity of the x-rays transmitted by lead 
compared with the incident x-rays, both 
for the primary beam filtered by the phan- 
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Fig. 4. Schematic plan of apparatus arranged for 
determining grid efficiency. Films placed behind the 
grid recorded the shadow of the lead disks. 


tom and for the scattered beams. Values 
for lead of 0.15 gm./sq.cm. (about 0.0034 
inch thick) were interpolated from the ab- 
sorption curves obtained with lead stepped 
wedges. These wedges were mounted in 
front of the film which, in turn, was 
mounted on the arc-shaped framework 
shown in Figure 1. The principal results 
are that the primary beam transmitted by 
the phantom, with scattering excluded, was 
somewhat harder than the scattered radia- 
tion, and the scattered radiation, in turn, 
became slightly softer as the angle from the 
beam increased. The usefulness of lead as 
a material for analysis of x-rays by absorp- 
tion is seriously limited by the existence 
of the K absorption edge at SS kv. Its use 
here is justified by its direct relation to the 
grid problem rather than as a medium for 
estimating the quality of a continuous 
spectrum. 

The method adopted for determining 
grid efficiency was to set up the phantom 
with disks of lead 1.5 cm. in diameter 
cemented to the front of it (Fig. 4). These 
disks completely cut off the primary beam 
but permitted undercutting by the scat- 
tered radiation. A film recording the 
shadow image of the disk and the immedi- 
ate surroundings was used for a quantita- 
tive evaluation of the total radiation and of 
the scattered radiation. The scattered 
radiation intensity, J,, subtracted from the 
total radiation, J,, is the primary radia- 
tion, J,. Thus, J, = J, —J,. With a grid 
in place, the corresponding intensities are 
indicated by the addition of the subscript 
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Fig. 5. 


composed of thinner lead strips than the others 


Efficiency of scatter removal as a function of grid ratio. 


Grid C was 
Grid G was composed of two 


crossed 3.5: 1 grids, which is seen to be somewhat more efficient than a conven- 


tionally built 7:1 grid. 
fusion. 


Ty -” I = Is 


Because of some absorption of the primary 
radiation by the grid, J,, is not equal to 
; 

The scattered radiation is most conven- 
iently expressed in terms of the primary 
radiation. Thus, /,,/J,, and J,/J, are the 
relative intensities of scattering with and 
without a grid, respectively. 

The efficiency of a grid is defined (3) as 
the percentage of scatter which it removes, 
1.€., 


: LJis =~ BaST ns 
E= 100 ( TF L, ) or 


100 (: ~— ie) 
1./I> 

Measuring the per cent efficiency of the 
grid in this way, the values given in Figure 
5 were obtained. 

Efficiency was determined at six loca- 
tions, horizontally distributed across each 
grid, and the values were averaged. Meas- 
urements were made with radiation com- 
ing from the same central region of the 
phantom in all cases. In order to obtain 


E = 


measurements near the edge of the grid, 
the grid carriage mechanism was attached 


Data are omitted from Wilsey’s curve to avoid con- 


to rods and pivoted to swing on an arc 
around the focal spot of the tube having a 
radius equal to the focal length of the grid. 
This permitted measurements to be made 
at any location across the grid without 
changing the angular distribution or the 
relative intensity of scattered radiation 
used in making the measurements, and at 
the same time keeping the grid correctly 
focused. In general, the grids are not 
quite as efficient at 125 kv.p. as they are at 
70 kv.p., presumably because the absorp- 
tion of the lead strips, as we have already 
seen, is not as great for the harder as for the 
softer scattered radiation. From Figure 2 
we should expect that the grids would be 
less efficient for the low-kilovoltage radia- 
tion because it is directed forward some- 
what more strongly, but apparently the 
greater penetration of the 125-kv.p. scat- 
tered radiation in the lead strips more than 
offsets the directional effect. 

Wilsey’s data (3) on grid efficiency ob- 
tained with a slit system having various 
ratios are plotted with our data in Figure 9. 
We believe that the explanation for the 
difference between the two sets of observa- 
tions is that Wilsey’s slit system completely 
absorbed the scattered radiation which did 
not go directly through, whereas an actual 
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Bucky grid transmits a small amount 
laterally through the thin lead walls into 
the next compartment. Further confirma- 
tion of this explanation of the difference be- 
tween Wilsey’s data and our own is given 
by considering Figure 6. A scattered ray 
incident on a 5:1 grid at an angle whose 
tangent is about 2/5 is partially absorbed 
by only one strip of lead. If the thickness 
of this strip is 0.0063 cm., a commonly used 
value, the path length through it for this 
ray is 0.017 em., resulting in transmissions, 
according to our absorption data, of 13, 20, 
and 25 per cent for 70, 90, and 125 kv-p. 
scattering, respectively. The same ray in- 
cident on a 16:1 grid strikes five strips, with 
resultant transmissions, therefore, consider- 
ably less than for the 5:1 grid. The actual 
values were beyond the limits of our meas- 
urements. It thus appears that, for the 
same thickness of lead strips, a high-ratio 
grid more nearly approaches its own theo- 
retical limit than does a low-ratio grid, 
because of the greater absorption in the 
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ratio grid more nearly approaches its geometrical ideal 
than does a low-ratio grid. The geometry of a high- 
ratio grid is not alone responsible for its efficiency, the 
large amount of lead in the path of much of the scat- 
tered radiation being significant. 














are used. Values at a grid ratio of 


former. The 5:1 grid which we used, Grid 


C in Figure 5, had thinner lead strips than 
the others, and this probably accounts for its 
being a little less efficient than expected. 





One may raise the question as to whether 
a 16:1 grid is very much better than an 8:1 
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“O” are tor exposures without a grid. 


grid. From the curves of Figure 5 it ap- 
pears that both ratios should give excellent 
results, as both are quite efficient, but if we 
refer to the curves in Figure 7, which are 
derived from the same data but are plotted 
in a different manner, we see, for example, 
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Fig. 8. Absorption of primary radiation by various 
grids. The 5:1 grid had thinner lead strips than the 
others. The 7:1 grid consisted of two 3.5:1 crossed 
grids, an arrangement giving high absorption. The 


various grids had the following strips per inch: 5:1 
grid, 55 strips; 6.5:1 grid, 50 strips; 7:1 grid, 90-45° 
criss-cross, 50 strips; 8:1 grid, 60 strips; 16:1 grid, 
60 strips. 
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It is well known that a considerable in- 
crease in exposure is required when a grid 
is used, as compared to the exposure with- 
out a grid. Contrast-reducing scatter, 
though definitely objectionable in radiog- 
raphy, is nevertheless a part of the expos- 
ing radiation. The more efficient the grid, 
the greater must this exposure increase be. 
Grids do, of course, absorb some of the 
primary radiation, and it is of interest to 
consider the experimental data on this ef- 
fect. The material used to separate the 
lead strips is of low atomic number and for 
practical purposes may be considered to 
have negligible x-ray absorption. The 
lead strips, however, being edge-on to the 
primary rays, act as almost total absorbers 
in the area which they occupy. 

Grids are commonly made up with the 
space between the strips constant for all 
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Example of data for the same grid used in single-stroke and recipro- 
Scattered radiation was measured at several points on the 


grid but at the same point on the phantom. 


that an 8:1 grid with 90-kv.p. radiation re- 
duces the ratio of scattered to primary 
radiation from 9.1:1 to 1:1. That is, for 
this phantom, which is equivalent to a thick 
body, primary and scattered radiation are 
made equal by using an 8:1 grid. Using the 
16:1 grid under the same conditions, the 
scattered radiation is only a little over half 
that of the primary radiation. The method 
of presentation in Figure 7 emphasizes the 
amount of scatter which remains rather 
than how much is removed, and we thus 
obtain a more realistic comparison of high- 
ratio grids. 


grid ratios, but with their depths adjusted 
to obtain the different ratios. Thus, it is to 
be expected that all grids would absorb 
about the same amount of primary radia- 
tion. The graph in Figure 8 shows, how- 
ever, that this is not the case. We attrib- 
ute the difference to two principal factors. 
In the first place, a focused grid can be 
focused ideally only for one position. In 
order to eliminate grid lines, the grid must 
move and therefore the strips cannot all be 
parallel to the focal radiation at all times. 
The effect of this slight lack of focusing 1s 
greater for the high-ratio grids than for the 
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lower (8, 9). Measurements made in the 
course of this work have indeed shown that 
the transmission of the grid is less in its 
extremities of travel than it is when in the 
central, ideally focused position. One 
method for overcoming this difficulty would 
be to have less grid travel than is now cus- 
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It will be noted from Figure 9 that meas- 
urements were made with an 8:1 grid 
in both single-stroke and reciprocating 
mechanisms. The scale is considerably 
expanded, and separation of the curves in- 
dicates the approximate error in the meas- 
urements. As would be expected, the 
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Fig. 10. Schematic diagram showing arrangement for measuring second- 


ary radiation from a grid. The grid is set at such an angle that no primary 
radiation passes directly through and is moved during the exposure to elimi- 
nate grid lines. Incident and transmitted radiation intensities at the grid were 
calculated from the film records by means of the inverse-square law. 


tomary. This may not be easy to attain, 
but it might be accomplished with some in- 
genuity. 

In the second place, radiographs of grids 
often show some variation in transmission 
over the area. This is caused by the lack 
of perfect alignment of the strips when as- 
sembled. Figure 9 shows typical results of 
measurements on grids. The variation in 
ratio of scatter to primary radiation across 
the width of the grid is attributed to slight 
variations in alignment of the lead strips 
within the grid. The narrow spacing of the 
strips and the generally excellent perform- 
ance, day in and day out, of Potter-Bucky 
diaphragms is, however, one of the marvels 
of present-day technological achievement. 
It is with no serious criticism, then, that we 
recognize some unevenness in the structure 
of grids but are impressed with the skill 
which permits high-ratio grids to be manu- 
factured. Imperfections in assembly must 
affect absorption of the primary radiation 
In the same way as the out-of-focus condi- 
tion of the grid at the extremities of its 
travel and, in general, be worse for grids of 
high than of low ratio. 


type of motion of the grid has no effect on 
the removal of scatter. 

The question has sometimes been raised 
as to what amount of secondary radiation 
might be contributed to the radiograph by 
the grid itself. This is a logical question, 
since all matter irradiated with x-rays 
gives rise to secondary x-rays. In par- 
ticular, it might be expected that the in- 
cidence of a very high-voltage primary 
beam on lead strips would add appreciable 
lead K fluorescence x-rays to the scatter. 
It seemed worth while, therefore, to test 
this point experimentally. 

The method used was adapted from one 
which has been described elsewhere (10). 
A beam of filtered x-rays impinged on the 
grid at such an angle that it could not go 
directly through but struck the faces of the 
lead strips (Fig. 10). The intensity of the 
secondary x-rays thus produced was com- 
pared with the intensity of the beam in- 
cident on the grid. The measurements 
showed that secondary radiation arising 
from the grid itself was of the order of 1 to 5 
per cent of the primary beam and did in- 
crease in going to kilovoltages above the K 
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absorption limit of lead. Accurate meas- 
urements of this quantity proved difficult 
to make, and we were forced to leave the 
detailed study of the problem with the 
simple observation that the grid contrib- 
utes too small an amount of secondary 
radiation to the image area to be of con- 
cern in practical radiography. A reason- 
able exception to this conclusion, however, 
is that any portion of the grid not covered 
by the body part being radiographed is sub- 
jected to much higher intensity x-rays than 
parts of the grid shadowed by the body 
part. If only 1 per cent of the incident 
radiation is scattered by the grid, it could 
be a large percentage compared to the pri- 
mary radiation underneath the patient, and 
therefore its undercutting effect might be 
noticeable. It is this effect which may be 
seen in some radiographs and has prob- 
ably given rise to the question of secondary 
radiation from the grid itself. Morgan’s 
(11) opinion is that a moderate increase 
in the amount of filtration commonly used 
in medical radiography would help to re- 
duce undercutting from the part being 
radiographed, and we believe that the same 
principle applies to the exposed parts of a 
grid. Industrial radiographs of small cast- 
ings made without a grid have been im- 
proved by filtering the primary beam at the 
tube (12). Trout, Kelley, and Cathey 
(13) have shown that a filter composed of a 
few millimeters of aluminum does not have 
a bad effect on the quality of medical radio- 
graphs and reduces the dosage to the pa- 
tient. 

If the K fluorescence of lead is an appre- 
ciable part of the secondary radiation aris- 
ing in the grid at the higher kilovoltages, 
viz., above 88 kv., consideration should be 
given to the possibility of its reduction. 
Since tin has a particularly high absorption 
for this radiation, why not coat the lead 
strips with this metal? To be worth while, 
75 per cent or so of the fluorescence should 
be removed. Calculation shows that a 


thickness of 0.075 cm. of tin would be re- 
quired and, even allowing for the rela- 
tively long path of fluorescence leaving the 
lead strips at a low angle, a large proportion 
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of the space would necessarily be taken up 
by the tin! Application of this thickness of 
tin over the entire emergence face of a grid 
would undoubtedly result in too great an 
absorption of the primary, image-forming 
X-rays. 


SUMMARY 


The intensity distribution of scattered 
x-rays emerging from a small opening in a 
lead plate at the rear of a water phantom 
has been determined. X-rays generated at 
70, 90, and 125 kv.p. were used to irradiate 
the phantom. The scattered x-ray in- 
tensity decreased almost linearly with angle 
from the direct beam between 8 degrees 
and 54 degrees. X-rays scattered from the 
softer primary rays fell off somewhat faster 
than those scattered from the harder pri- 
mary rays. 

The primary beam transmitted by the 
phantom, with scatter excluded, was found 
to be somewhat harder than the scattered 
radiation. The scattered radiation became 
a little softer with increasing angle from the 
primary beam. 

The efficiency of Potter-Bucky dia- 
phragms was found to increase with grid 
ratio and with decreasing kilovoltage. The 
difference between our results and those 
obtained by Wilsey is satisfactorily ex- 
plained by the fact that he used an ideal- 
ized set-up in which all radiation not freely 
transmitted was completely absorbed. High- 
ratio grids more nearly approach the ideal, 
presumably because of their multiple layers 
of lead in the path of much of the scattered 
radiation. 

The absorption of primary radiation by 
grids of high ratio is greater than for those 
of lower ratio because slight angular devia- 
tions from the ideal in strip assembly and 
small out-of-focus features are more serious 
in the fgrmer than in the latter. 

Within the limits of experimental error, 
no difference in grid efficiency was observed 
whether used in a single-stroke or in a re- 
ciprocating mechanism. 

The secondary radiation from the grid 
itself is{too small to be an important factor 
in the contrast in the image area, although 
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it may be objectionable in the periphery. 
Application of tin to absorb the K fluores- 
cence of I- id is considered impractical. 


ACKNOWLEDGMENT: The authors are indebted to 
the X-ray Department of the General Electric Com- 
pany, Milw aukee, Wisconsin, and to the Liebel- 
Flarsheim Company, Cincinnati, Ohio, for supplying 
grids and associated apparatus for use in these ex- 
periments. 


Eastman Kodak Co 
Rochester 4, N. Y 


REFERENCES 


1. Wusey, R. B.: The Intensity of Scattered X- 
rays in Radiography. Am. J. Roentgenol. 8: 328-338, 
June 1921 
" 92 Wusey, R. B.: The Effects of Scattered X-rays 
in Radiography. Am. J. Roentgenol. 8: 589-598, 
October 1921 

3. Wusey, R. B.: The Efficiency of the Bucky- 
Diaphragm Principle. Am. J. Roentgenol. 9: 58-66, 
January 1922 

4. Trout, E. D., Graves, D. E., aNp SLauson, D. 
B.: High-Kilovoltage Radiography. Radiology 52: 
669-683, May 1949. 


PHYSICAL CHARACTERISTICS OF PoTTER-BUCKY DIAPHRAGMS 


D883 








5. WaACHSMANN, F., BREUER, K., AND BUCHHEIM, 
E.: Fundamentals and Results of Hard-Radiation 
Technic. Fortschr. a. d. Geb. d. Réntgenstrahlen 76: 
147-157, February 1952. 

6. Linpspiom, K.: On Roentgenography at 200 
kV. Acta radiol. 36: 162-164, August 1951. 

7. Fossati, F.: High-Voltage Radiography. Fer- 
rania 6: 2-3, August 1952. 

8. Sroper, E. V.: Off-Distance Cut-Off. X-ray 
Technician 19: 111-117, November 1947 

9. Smiru, S. W.: The Potter-Bucky Diaphragm 
X-ray Technician 14: 4-9, July 1942. 

10. SeEMANN, H. E.: Secondary Radiation Inten- 
sity as a Function of Certain Geometrical Variables 
Am. J. Roentgenol. 39: 628-633, April 1938. Also, 
Secondary Radiation in the Radiography of Aluminum, 
Steel, and Lead. Proc. Am. Soc. Testing Materials 38 
(Part II): 284-291, 1938. 

11. Morcan, J. A.: A Method of Controlling Sec- 
ondary Radiation Fog. X-ray Technician 19: 126-128, 
November 1947. 

12. SeEMANN, H. E.: The Reduction of Secondary 
Radiation and of Excessive Radiographic Contrast by 
Filtration. Proc. Am. Soc. Testing Materials 40: 
1289-1296, 1940. 

13. Trout, E. D., Keviey, J. P., ann Catuey, G 
A.: The Use of Filters to Control Radiation Exposure 
to the Patient in Diagnostic Roentgenology. Am. J 
Roentgenol. 67: 946-963, June 1952. 


SUMARIO 


Ciertas Caracteristicas Fisicas de los Diafragmas Potter-Bucky 


La distribucién de intensidad de los 
rayos-X dispersos que pasan a traves de 
una pequefia apertura en una plancha de 
plomo situada detras de un cuerpo de 
agua, ha quedado determinada. Aquellos 
rayos-X generados a un maximo de 70, 90, 
y 125 kv. se emplearon para irradiar el 
cuerpo de agua. La intensidad de los 
rayos-X dispersos rebajé casi en linea recta 
con respecto al 4angulo del haz directo de 
entre 8 y 54 grados. Los rayos-X que dis- 
persaron los haces primarios blandos dis- 
minuyeron ligeramente con mas rapidez 
que aquéllos dispersados por los rayos pri- 
marios duros. 

El haz primario que trasmitié el cuerpo 
de agua, excluyendo la dispersién, se en- 
contr6é que era un tanto mds duré que la 
tadiacién dispersa. La radiacién dispersa 
se volviéd ligeramente mas blanda al 
aumentar el Angulo del haz primario. 

Se encontré que la eficiencia de los dia- 
fragmas Potter-Bucky aumenta con la 
Proporcién de la reticula asi como con la 
diminucién de kilovoltage. Las reticulas 





de alta relacién se aproximan mucho mas al 
punto ideal, probablemente debido a las 
capas de plomo miltiples que en gran 
parte obstruyen la radiacién dispersa. 

La absorcién de la radiacién primaria 
debido a reticulas de alta relaci6n es mayor 
que con aquéllas de baja relacién debido a 
la ligera desviacién angular del punto ideal 
al montar las tiras, y cualquier pequefia 
desviacién en el foco correcto resultara mas 
seria en el primer caso que en el segundo. 

Dentro de los limites que permiten los 
experimentos, no se observ6é ninguna di- 
ferencia en la eficacia de la reticula atin al 
usar ésta en mecanismo de funcionamiento 
sencillo 6 reciproco. 

La radiacién secundaria que produjo la 
reticula en si es demasiado pequefia para 
ser un factor importante en el contraste del 
Area de la imagen, atin cuando ésta puede 
ser objetable en la periferia. La aplica- 
cién de estafio para absorber la fluores- 
cencia K que produce el plomo no se con- 
sidera practica. 


Effect of Chamber Voltage on Electron Build-up Measurements’ 
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6 Baw PROCEDURE of reversing the polar- 
ity of the voltage applied to an ion- 
ization chamber and taking the average of 
the readings at each polarity has been men- 
tioned by many workers. This is done to 
eliminate errors caused by stray currents 
which are independent of the chamber vol- 
tage. The difference in readings is usually 
reported to be small (about 1 per cent) 
but can be significant in electron build-up 
measurements. Howarth ef al. (2) re- 
cently reported an appreciable difference. 
As a typical case, they found the measured 
relative surface ionization to be 0.30 or 
0.36, depending upon the polarity of the 
voltage used. During the course of elec- 
tron build-up studies made in this labora- 
tory, even greater differences were found. 
Because of the uncertainty this gave to the 
accuracy of the measurements, a careful 
investigation was made. 


THE AIR VOLUME IONIZATION CHAMBER 


The ionization chamber used for electron 
build-up measurements in a cobalt 60 
beam followed the design of Trump and 
Cloud (5) and of Miller (3), with a few 
modifications. Although similar to other 
instruments, its construction is shown in 
order that the characteristic which causes 
the reverse polarity effect observed may 
be more clearly described. 

The chamber (Fig. 1) was constructed 
of Lucite with a 0.5-mm. sheath of Teflon 
surrounding the current collecting system 
so as to minimize leakage currents. A 
0.03-mm. sheet of Polystyrene, the window, 
was mounted over the body of the chamber 
leaving a 1.0-mm. air gap between the two. 
The under surface of the window was coated 
with Aquadag and served as one electrode. 
Both the top and bottom of the Lucite body 


were given an Aquadag coating, and a very 
narrow groove, not shown, was cut in the 
top to define the 2-cm. diameter active vol- 
ume. The remainder of the top served as a 
guard ring, and the bottom served as an 
electrical shield. The ionization chamber 
was imbedded in the surface of a one cubic 
foot Masonite phantom. 

The current was measured by means of a 
vacuum tube electrometer bridge circuit 
designed by T. E. Bortner (1), Oak Ridge 
National Laboratory. The lead box con- 
taining the electrometer tube and a 10"- 
ohm resistance was connected to the cham- 
ber by an aluminum wire passing through 
a Ceresin-filled aluminum tube 15 cm. in 
length. The guard ring was at ground po- 
tential, the current collector was grounded 
through the 10'’-ohm resistance and a po- 
tentiometer in series, and the high voltage 
was applied to the window. A _ null 
method was used to measure the current in 
which the voltage across the 10"-ohm re- 
sistance was balanced by an equal and 
opposite voltage from the potentiometer. 


EFFECT OF CHAMBER VOLTAGE 


The distribution of ionization in the 
first few millimeters of tissue-like material 
was determined using Lucite and Polysty- 
rene absorbers (4). While these measure- 
ments were being made, it was found that 
reversing the polarity of the chamber vol- 
tage gave differences in the measured cur- 
rent of magnitudes depending upon the 
geometry at the time of the measurement. 
With no absorber over the window of the 
ionization chamber, the greatest percentage 
difference in relative ionization resulted 
from readings of 0.0479 with positive vol- 
tage and 0.0147 with negative voltage (or 
relative surface ionizations of 0.19 and 
00.6, respectively). With a 5-mm. ab 


1 From the Medical Division, Oak Ridge Institute of Nuclear Studies, Oak Ridge, Tenn., under contract with 


the United States Atomic Energy Commission. 


Accepted for publication in May 1953. 
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and lead box containing the electrometer tube and resistance. 


sorber over the chamber, reversing the po- 
larity had no effect. If the build-up ratio 
(peak-to-surface ionization) were -used as 
the figure of merit for this curve, its value 
would differ by a factor of three depending 
upon the polarity of the voltage applied 
to the chamber. 

By the process of elimination, the dif- 
ference was found to be associated with the 
ionization chamber. The difference be- 
tween readings proved (a) to be independ- 
ent of the magnitude of the chamber vol- 
tage until the voltage became too low, 
less than 5 volts, to collect all ions, (d) to 
decrease with increase in absorber thick- 
ness, and (c) to decrease, and sometimes re- 
verse, with increase in the electron con- 
tamination of the beam. 


AIRLESS IONIZATION CHAMBER 


Unknown air volumes within the chamber 
could cause a reverse polarity effect. To 
test this. an ‘ionization chamber’’ was 


constructed without any air volume and 
used with no chamber voltage other than 
the small contact potentials usually pres- 


ent. The airless chamber consisted of 
a carbon cylinder 2 cm. in diameter by 
5 mm. in height, through which an alumi- 
num wire was inserted in a close-fitting 
hole drilled along a radius of the cylinder 
(Fig. 2). The cylinder and wire were then 
dipped in Ceresin for insulation, with Aqua- 
dag painted over the Ceresin to serve as an 
electrical shield. This airless chamber was 
designed to simulate the current-collecting 
section of the ionization chamber shown in 
Figure 1. The wire was connected to the 
input terminal of a D.c. amplifier, and the 
aquadag coating was grounded. Both 
the wire and Aquadag coating were at 
zero potential with respect to ground ex- 
cept for possible contact potentials. With 
thischamber in a high intensity beam of Co” 
gamma rays, the resulting currents were 
measured with various thicknesses of Lu- 
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Fig. 2. Roentgenogram of airless ionization chamber 


cite and Polystyrene absorbers placed over 
the airless chamber. 

The variation with absorber thickness 
of one-half the difference between the posi- 
tive and negative currents measured with 


the air ionization chamber is shown in 
Figure 3. The value obtained with no ab- 
sorber over the window was arbitrarily 
normalized to 100 per cent. Its actual 
value was about 2 X 107" amperes. 
These measurements were made at 34 cm. 
from a cone of 2-cm. diameter. At this 
distance, the dose rate from the cobalt 
unit was about 25 r/min. In order to 
compare results, measurements with the 
airless chamber were made with the same 
geometry. 
DISCUSSION 

The effect of reversing the polarity 
with different conditions of irradiation 
led to the belief that the effect was caused 
by electron build-up in or near the cur- 
rent-collecting section of the chamber. It 
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was felt that in the same manner that 
gamma rays remove electrons from the ab- 
sorber over the ionization chamber to 
produce the ionization measured in the 
active volume, electrons are also removed 
from the current collector and from the sur- 
rounding insulating material. When elec- 
trons are removed from the current collec- 
tor, a positive charge is left. When elec- 
trons jare removed from the surrounding 
insulating material, a charge is induced on 
the current collector. Both result in a 
positive current which is independent of 
the magnitude or polarity of the chamber 
voltage. With electron contamination of 
the beam, the electrons stopping in this 
region tend to counteract, and sometimes 
reverse, this effect. When a thin absorber 
is placed over the ionization chamber, elec- 
trons removed by gamma rays from the 
current-collecting system are partially re- 
placed by electrons from the absorber, 
and the difference between readings de- 
creases. When the absorber becomes thick 
enough to establish electronic equilibrium, 
the difference decreases to only a few 
tenths of one per cent. 

With an ionization chamber whose ac- 
tive volume is only 1 mm. deep, the effect 
of a few electrons becomes significant, 
since each electron produces only two or 
three ion pairs. Also, the volume of the 
insulating material near the current col- 
lector is large compared with the active 
volume of the ionization chamber. There- 
fore, the charge induced by the insulating 
material is of a magnitude comparable to 
the ionization produced in the active 
volume. 

If the explanation of the effect is true, 
the resulting current should be equal to 
one-half the difference between measure- 
ments made with positive and negative 
voltages. This hypothesis was tested as 
follows: 

(a) A 5-mm. absorber was placed on 
the chamber with reversal of polarity 
showing no change in current. 

(b) The chamber voltage battery was 
then replaced by a potentiometer. 

(c) The potentiometer, used to counter- 
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act contact potentials in the system, was 
then adjusted until the voltage across the 
jonization chamber was reduced to zero 
as indicated by zero ionization current. 

(d) When the 5-mm. absorber was re- 
moved, a positive current was measured. 
This current was exactly one-half the dif- 
ference between the ‘‘no-absorber’’ cur- 
rents measured with positive and negative 
voltages on the chamber. 

This showed that the true ionization 
within the active volume of the ionization 
chamber is the average of the readings 
taken at each polarity. It did not, how- 
ever, localize the effect. 

Although the presence of some unknown 
air volume within the body of the ioniza- 
tion chamber could have caused the effect 
observed with change of polarity, it would 
not have shown the rapid decrease in ion- 
ization with increasing absorber thickness. 
However, to eliminate this possibility 
and to localize the effect, the airless cham- 
ber was built. Measurements made with 
the airless chamber showed a large decrease 
in current when a 5-mm. absorber was 
placed over the ‘‘chamber,”’ but the current 
did not go tozero. A small current, about 
10-*° amperes, was still measured. This 
was about 8 per cent of the current meas- 
ured with noabsorber. Since the thickness 
of the Ceresin and Aquadag coating was 
about 0.4 mm., this residual current would 
amount to about 5 per cent of the curve of 
Figure 3. It was found that the insula- 
tion of the airless chamber was not so good 
as one would require for absolute measure- 
ments. However, since the airless cham- 
ber was only designed to show an effect, 
the large decrease observed was felt to be 
conclusive enough without carrying it to 
perfection. This small residual current 
was subtracted from all measurements, 
and the current with no absorber over the 
the airless chamber was normalized to 
agree with the curve for the air ionization 
chamber at (.4-mm. Polystyrene absorber 
thickness. The relative currents with ab- 
sorbers over the airless chamber are shown 
in Figure 3. It is possibly fortuitous that 
the results for the two chambers agree so 
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Fig. 3. Graph showing the variation with absorber 
thickness of one-half the difference between the posi- 
tive and negative currents measured with the air 
volume ionization chamber. Points for the airless 
chamber represent direct measurements with the same 
geometry. 


closely. This airless chamber showed that 
the reverse polarity effect was unassociated 
with any air volume and is a measure of the 
current resulting from the net loss of elec- 
trons in or near the current collector. 

The reverse polarity effect does not seri- 
ously alter the shape of a build-up curve, 
since the greatest error occurs when the 
relative ionization is the lowest. The 
effect of the polarity of the chamber vol- 
tage is most important (a) if build-up 
ratios are being measured, ()) if it is de- 
sired to know whether or not the relative 
surface ionization approaches zero, or 
(c) if accurate comparisons between dif- 
ferent curves are to be made. 

The magnitude of the reverse polarity 
effect will depend upon the depth of the 
active volume of the ionization chamber 
and upon the thickness of current-collect- 
ing section relative to the thickness neces- 
sary for the establishment of electronic 
equilibrium. 


SUMMARY 


With the use of parallel plate type ioniza- 
tion chambers forelectron build-up measure- 
ments, it is advisable that the voltage be 
reversed and readings be taken for each 
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polarity. The average of the two readings 
is the true ionization within the active vol- 
ume of the chamber. 
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SUMARIO 


Efecto del Voltaje de la Camara sobre las Mediciones Acumulativas de Electrones 


Muchos téchnicos han mencionado el 
procedimiento de virar la polaridad del 
voltaje aplicado a una camara de yoniza- 
cién y de tomar el promedio de las lecturas 
en cada polaridad. Esto se hace para 
eliminar los errores motivados por corrien- 
tes errantes e independientes del voltaje 
de la camara. Aunque la diferencia en las 
lecturas suele ser pequefia, segiin se comu- 
nica, puede revestir importancia en las 
mediciones acumulativas de electrones. 





Los AA. investigaron este problema, 
usando una camara de yonizacién con 
volumen de aire y otra sin aire para las 
mediciones en un haz de cobalto-60. De- 
ducen que, con el uso de camaras de yoniza- 
cién del tipo de placas paralelas para las 
mediciones accumulativas de _ electrones, 
conviene virar el voltaje y tomar lecturas 
para cada polaridad. El promedio de las 
dos lecturas es la verdadera yonizacién 
dentro del volumen activo de la camara. 
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An Improved Light Localizer for X-Ray Therapy’ 


LEONARD G. GRIMMETT, PH.D.,? GILBERT H. FLETCHER, M.D., and E. B. MOORE 


HE USE OF A BEAM of light for delineat- 
i pot x-ray fields is a well established 
practice in radiotherapy. It is particularly 
useful in conjunction with the method of 
varying the shape and size of the x-ray 
beam by means of independent lead dia- 
phragms mounted at some distance from 
the patient's skin, a method much favored 
in the institution from which this report 
comes. 

Dissatisfied with the light localizers 
available commercially, we have developed 
an improved type, which has several new 
features, increasing the usefulness and ac- 
curacy of the device. These are: (a) a 
simple optical system for showing the 
penumbra of the x-ray beam; (b) a system 
of interconnected lead diaphragms per- 
mitting a wide choice of fields—square, 
rectangular, triangular, or trapezoidal—of 
different sizes, all symmetrical about the 
central axis of the x-ray beam; (c) provi- 
sion for insertion of wedge filters and for 
their orientation in any desired direction; 
(d) a detachable holder for rapid centering 
of a condenser chamber for calibration. 


GENERAL CONSTRUCTION 


The construction of the localizer is shown 
in Figure 1. The body, made from round 
steel tubing 1/2 inch thick and arranged to 
fit inside the housing of the x-ray tube, can 
be rotated and locked in any position. The 
lamp is carried in a square-section steel 
tube welded at right angles to the body. 
(The first model was lead-lined, but this 
was afterward found to be unnecessary, as 
only a small amount of scattered radiation 
has to be dealt with, the main beam being 
limited by the circular lead diaphragm 
shown on top of the localizer, which pre- 
vents direct radiation striking anything 
but the diaphragm system.) The lamp 


housing also carries a biprism for splitting 
the light beam so as to delineate the pe- 
numbra of the x-ray beam, as explained in 
detail later. The light from the lamp is de- 
flected through a right angle by means of a 
mirror set at an angle of 45° to the axis of 
the body of the localizer. 

The diaphragm system consists of four 
lead plates tied together in pairs by thin 
flexible cables running over pulleys. 

A sliding drawer is provided for the re- 
ception of wedge filters in the upper part, 
and of lead diaphragms with circular holes 
in the lower part. 

A detachable condenser chamber holder 
can be plugged into the side of the localizer 
body, for the rapid and accurate location 
of a condenser chamber for purposes of 
calibration. 

Independent rotations and locking mech- 
anisms are provided for the localizer as a 
whole, for the wedge-filter section, and for 
the diaphragm system, together with an- 
gular scales for recording their relative 
positions. 


DETAILS OF COMPONENTS 


Optical System: The lamp finally chosen 
after many trials was a 6-8 volt, 50-candle- 
power automobile lamp which has a com- 
pact V-filament and is sufficiently bright 
for use in ordinary diffused daylight. 

A considerable lateral penumbra accom- 
panies the beam of x-rays from the tube for 
which this localizer was built (Westing- 
house 250 kv., 15 ma.), due to the size of 
the focal spot (16 X 6 mm.), which lies 
athwart the long axis of the tube. Ata 
focal-skin distance of 50 cm., with the 
beam-limiting diaphragms 15 cm. above 
the skin, the penumbra is about 7 mm. 
wide. The width increases with increase of 
focal distance, being 16 mm. at 70 cm., but 


. ' From the University of Texas, M. D. Anderson Hospital for Cancer Research, Houston, Texas. L. G, Gu 
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Fig. 1. 


Four lead diaphragms, 3 mm. thick, were connected in pairs by means of thin flexible cables passing 


over fixed pulleys at the corners of the mount, in such a way that any movement of one diaphragm was exactly 


duplicated, in the opposite sense, by the other member of the pair. 
parallel to each other or be inclined at any desired angle. 


The edges of the diaphragms can remain 
This method of mounting the diaphragm gives almost 


the same freedom of choice of field as with completely independent diaphragms, and has the great advantage that 
the central axis of the beam is always definitely located at the center of symmetry. 
The lead diaphragms were electroplated with bright nickel to increase their mechanical strength. 


is independent of the width of the beam 
for a given focal distance, as may easily 
be seen from geometrical considerations 
(Fig. 4A). 

The penumbra can be particularly 
troublesome when glancing beams of x- 
radiation are being used, as for example in 
treatment of the breast. Because of the 
obliquity of the beam under these condi- 
tions, the penumbra can extend over sev- 
eral centimeters of the skin. It was, in 
fact, the large discrepancies in the readings 
of smal] Sievert condenser chambers placed 
on the surface of the breast which first 
drew our attention to the extent of the 
penumbra accompanying an oblique beam. 

We considered, therefore, that it would 


be of value to depict the penumbra of the 
x-ray beam by means of light. The first 
attempts were made with a lamp having an 
extended filament of approximately the 
same length as the focal spot. Although 
this lamp must have given a faithful vis- 
ualization of the x-ray beam, it proved dif- 
ficult to discern the limits of the penumbra 
by the eye. It was found preferable to 
split the light beam by means of a biprism 
so as to obtain two virtual images of the 
lamp filament separated by a distance 
equal to the length of the focal spot (Fig. 
4B). This arrangement gave sharply de- 
fined limits to the optical penumbra which 
corresponded well to the true x-ray pe 
numbra (Fig. 3). 
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The deviation, 5, of a ray of light by a 
prism of small angle and refractive index, 


u, is given by: 
56 = (x — 1)0 


and the separation, s, of the two images of 
the lamp filament is thus: 


= 2h6 = 2h(u — 1)6 


Fig. 2. General view of localizer in position, showing 
ilso adjustable lead screens fixed to treatment couch 


The biprism was constructed of Lucite, of 
refractive index 1.49, with angles of 22 
As the separation, s, is to be equal to 16 
mm., the length of the focal spot, it follows 
from the expression above that the distance 
h should be 4.5 em. 

The biprism was fixed at this distance 
from the lamp filament. The separation 
of the two virtual images was unaffected by 
lateral displacement of the prism, but was 
much affected by its rotation. The prism 
was therefore rigidly cemented to the plas- 
tic block carrying the lamp holder, so that 
it could not move relative to the lamp. 

The optical system, once set, remains in 
excellent adjustment for a long time. Usu- 
ally, readjustment is necessary only when 
the lamp is replaced. ; 


AN IMPROVED LIGHT LOCALIZER FOR X-RAY THERAPY 


Fig. 3. Optical image of penumbra, with edge of field 
parallel to axis of x-ray tube 


Normally, the lamp housing is rotated so 
as to lie parallel to the axis of the x-ray 
tube. In this position it gives a faithful 
image of the x-ray penumbra, whatever the 
shape of the field and the directions of its 
edges. It is conceivable that the lamp 
housing might sometimes interfere with 
the application of the x-ray beam to the 
patient, and for this reason it was left free 
to rotate. It should be noted, however, 
that the light-image of the penumbra will 
be false in all other positions than the 
normal one just mentioned. 

Diaphragm System: (a) The use of four 
independent lead diaphragms for defining 
the x-ray beam has certain clinical ad 
vantages, in that the shape and extent of 
the beam can be adjusted to suit better the 
anatomy of the lesion under treatment by 
having available square, rectangular, tri 
angular, and trapezoidal fields. These 
fields are kept symmetrically placed with 
respect to the central axis of the x-ray 
beam by a system of interconnected dia- 
phragms. 

(6) Tocomplete the diaphragm system, 
a number of nickel-plated lead plates, with 
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sity in the forward direction is best ac- 


circular holes of various sizes, were con- 
complished by means of graduated filters 


structed for insertion in the lower compart- 
ment of the detachable drawer shown im- of low atomic number, such as aluminum, 
mediately above the diaphragms (Fig. 1), which cut down intensity without produc- 
to give a range of circular fields from 3 ing noticeable change of hardness. The 
cm. in diameter upward. thicknesses of aluminum required may be 


X-Ray Focal Spot 


Target Level 


—_—_» 


f 


Lead Diaphragm 


G 
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Fig. 4. A. Diagram of penumbra formation: 
penumbra E-F is approximately constant for a fixed focal skin distance and 
diaphragm position, and independent of the width of the field, since 

EF EC PQ 
as 6 Coe 

B. Use of biprism to get two virtual images of light sources 


The magnitude of the 


approximately. 


quite large. For this reason, the wedge- 
filter drawer was made deep enough to ac- 
commodate filters 30 mm. thick. 

The wedge-filter drawer can be rotated 
independently of the body-tube of the 
localizer, to any desired angle with respect 


Wedge Filters: Provision was made for 
the insertion of wedge filters for the control 
of field asymmetry or for the deliberate 
distortion of the radiation beam. Most x- 
ray beams show marked asymmetry along 


the cathode-anode direction, in the sense 
that the radiation in the forward direction to the axis of the x-ray tube, and there 


of the electron beam is both harder and locked, its angular position being read 
more intense than the radiation in the off on a scale graduated in degrees of 4 


backward direction. Reduction of inten- circle. 





pril 1954 


st ac- 
filters 
inum, 
‘oduc- 

The 
ay be 


Vol. 62 AN IMPROVED LiGuT LOCAL 

Calibration of the x-ray beam is a frequent 
task. To simplify the operation of locating 
the dosemeter in an accurately defined 
position in the x-ray beam, a special holder 
was constructed (Figs. 1 and 2), which 
brought the effective center of the dosem- 
eter on to the central axis of the beam at 
a distance of exactly 50 cm. from the target, 
when the holder was plugged home in the 
body of the localizer. Fiber shims were 


provided to ensure accurate location of 


IZER FOR X-RAY THERAPY 593 


other dosemeters of different ranges, hav- 
ing slightly different dimensions. 
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SUMARIO 


Localizador Luminoso Perfeccionado para la Roentgenoterapia 


El empleo de un haz luminoso para la 
demarcacién de los campos de aplicacién de 
los rayos X es una practica bien establecida 
en la radioterapia. Los AA. han elaborado 
un localizador perfeccionado, dotado de 
varias caracteristicas nuevas que parecen 
aumentar la utilidad del aparato. Son: 

1) un sencillo sistema 6ptico para mostrar 
la penumbra del haz de rayos X; (2) un 
sistema de diafragmas de plomo entrelaza- 


dos que permite una amplia seleccién de 
campos: cuadrados, rectangulares, trian- 
gulares o trapezoidales, de distintos ta- 
mafios, todos simétricos alrededor del eje 
central del haz de rayos X; (3) sitio para la 
introducci6n de filtros-cufias y para orien- 
tarlos en cualquiera direcci6én que se desee; 
(4) agarradero desmontable para centrar 
rapidamente una camara de condensador 
para calibracién. 
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The Radiologist’s Role in Intussusception 


Acute obstruction of the bowel in infants 
as a result of intussusception has long been 
considered a serious hazard, attended by 
an increasing mortality as diagnosis and 
treatment are delayed. The role of the 
radiologist here is a double one, for the 
employment of the opaque barium enema 
injected under visual control offers a com- 
bined method of examination and subse- 
quent. reduction of the intussuscepted 
bowel. 

Many observers have held that the clini- 
cal picture of intussusception is so clear-cut 
that roentgen examination is seldom neces- 
sary to establish the diagnosis. Neverthe- 
less, delay in arriving at a clinical diagno- 
sis is the major contributory factor to the 
mortality figures. This, together with the 
ease and safety of the barium enema study, 
has done much to change the attitude of 
pediatricians. The radiologist is now called 
into consultation early in cases with ob- 
structive symptoms which may be ex- 
plained on the basis of intussusception. 

The roentgen examination in these cases 
usually includes preliminary films obtained 
in the upright and horizontal positions. 
Such films may provide valuable evidence 
in the form of distended loops of small 
bowel and changes in position of both the 
small bowel and right colon shadows. 
Nordentoft (6), in a report of 440 cases of 
intussusception seen between 1928 and 
1940, concludes that “‘the taking of a roent- 
genogram in recumbent position before the 
barium injection should never be omitted.”’ 
In 202 of his series of cases, Nordentoft 
used the barium enema for diagnostic pur- 
poses. By 1935 he was employing it in 90 


per cent. 
As the barium column reaches the area of 
intussusception, it usually assumes a con- 
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cave or cup-shaped form, outlining the in- 
tussusceptum. If there is space between 
the latter and the intussuscipiens, the bar- 
ium may proceed into this area and a series 
of ring-like shadows may be produced by 
contraction of the intussuscipiens about the 
intussusceptum. Many variations of these 
basic shadows occur, depending upon the 
area of involvement and the underlying 
pathology. 

For the reduction of intussusception, sur- 
gery was for many years the method of 
choice, though until recently it was at- 
tended by a high mortality. This, how- 
ever, has been materially reduced by earlier 
diagnosis and improvements in surgical 
technic. Kahle (5), in a series of 30 cases 
in which simple reduction was done, re- 
ported a mortality rate of 23 per cent. His 
patients were mostly from the lower eco- 
nomic levels and the interval between the 
onset of symptoms and hospital admission 
was unduly prolonged, a factor which must 
be given consideration in evaluation of the 
results. Gross and Ware (2), in a series of 
610 cases, found that when the patients 
were treated within twenty-four hours of 
onset there were no fatalities, but that 
among those in whom the interval ex- 
ceeded thirty-six hours the mortality was 
13 per cent or higher. These latter writers 
recommend surgical treatment in all cases. 
Mortality statistics for their entire group 
are not given, but they mention 2.7 per 
cent as the latest figure. Elsewhere in this 
issue of RapioLocy Ling reports on 42 
children treated for intussusception. In 3 
cases reduction was effected by hydrostatic 
pressure, while 39 patients were operated 
upon. No mortality figures are given for 
this group. Thirty-two of the operated 
cases were found to be uncomplicated. 
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Various types of retrograde pressure were 
early used for the reduction of intussuscep- 
tion, but without the possibility of ade- 
quate control this method did not at first 
find widespread application. In recent 
vears, however, use of the barium enema as 
the active pressure agent, with fluoroscopy 
to follow its course, has been gaining in- 
creasing popularity, due to the simplicity 
of the procedure, lack of trauma to the 
bowel, and low mortality. Girdany, Bass, 
and Grier (1) in 1953 reported on a series of 
97 infants with intussusception. In 22 
cases reduction was effected by retrograde 
hydrostatic pressure. One death occurred, 
and in 4 cases surgery was necessary to 
complete reduction. Gentle palpation was 
used as an aid in the reduction. 

Ravitch and Morgan (7) feel strongly 
that manipulation and manual pressure 
must not be employed. They use pressure 
from barium flowing by gravity from a 
height of 3 to 3 1/2 feet, and believe that 
with exercise of the utmost care the method 
isa safe one. If reduction is not easily ob- 
tained, the barium may be expelled and the 
process repeated once or even twice. Re- 
duction is diagnosed on the basis of free 
filling of the small bowel, disappearance of 
the mass, and clinical evidence of lack of 
obstruction. In a series of 57 cases, these 
writers were able to reduce 42 by barium 
enema alone, with no deaths. In the re- 
maining 15 cases, reduction was accom- 
plished by surgery. 

Reduction of intussusception by means 
of barium enema has been especially popu- 
lar in the Scandinavian countries, from 
which reports of large series of cases have 
emanated. Hellmer (3), in an exhaustive 
report of 162 cases diagnosed by barium 
enema, states that 130 were successfully re- 
duced by this means. No deaths occurred 
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in this series. Nordentoft, in the series of 
440 cases cited above, attempted reduction 
by barium enema in 196 and was successful 
in 95. Hipsley (4) of Australia used hydro- 
static pressure in 159 cases, with successful 
results in 96, or 60 per cent. In 32 of these 
cases he subsequently made an exploratory 
abdominal incision and found reduction to 
be complete in all. 

Regardless of the mode of management, 
early diagnosis and treatment are the most 
important factors in reducing mortality 
figures in intussusception. Surgery, if done 
within twenty-four hours of the onset of 
symptoms, has an impressive record, but 
carries with it the inevitable hospitaliza- 
tion period and tissue trauma. Reduction 
by hydrostatic pressure, employing the 
barium enema, has the lowest mortality 
rate. It has the additional advantage of 
affording a positive diagnosis. There is 
practically no trauma to the bowel, and 
most writers feel that the danger of rupture 
is negligible if the pressure does not ex- 
ceed that produced by the enema can at a 
height of 3 feet, and if palpation is avoided. 
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ANNOUNCEMENTS AND BOOK REVIEWS 








RADIOLOGICAL SOCIETY 
OF NORTH AMERICA 


It is not too early to plan for attendance at the 
Fortieth Annual Meeting of the Radiological So 
ciety of North America, to be held Dec. 5-10, 1954, 
at the Biltmore Hotel, Los Angeles, Calif. Details 
of the program will appear in RaproLocy from 
month to month. 


AMERICAN COLLEGE OF RADIOLOGY 


The newly elected officers of the American College 
of Radiology are: President, Howard P. Doub, 
M.D., Detroit, Mich.; Vice-President, Webster H. 
Brown, M.D., Baltimore, Md.; Treasurer, Earl E. 
Barth, M.D., Chicago, Ill.; Chairman of the Board 
of Chancellors, Ira H. Lockwood, M.D., Kansas 
City, Mo.; Chancellors: Kenneth D. A. Allen, 
M.D., Denver, Colo.; Leslie K. Sycamore, M.D., 
Hanover, N. H.; Fred O. Coe, M.D., Washington, 
D. C. (representing the American Roentgen Ray 
Society); Joseph C. Bell, M.D. Louisville, Ky. (re 
elected for three years); Arthur C. Singleton, M.D., 
Toronto, Ontario (re-elected for two years, represent- 
ing the Canadian Association of Radiologists). 


NEW YORK ROENTGEN SOCIETY 


The Ross Golden Lecture of Columbia University 
and a meeting of the New York Roentgen Society, 
in affiliation with the New York Academy of Medi 
cine, were held jointly on April 19, at 8:30 p.m. Dr. 
George W. Holmes, of Belfast, Me., was Honorary 
Chairman, and the lecture was delivered by Dr. Leo 
G. Rigler of the University of Minnesota, on ‘‘Roent 
gen Observations of the Natural History of Car- 
cinoma of the Lung.”’ 
PENNSYLVANIA RADIOLOGICAL SOCIETY 

The Annual Meeting of the Pennsylvania Radio- 
logical Society will be held at Bedford Springs Hotel, 
Bedford, Friday and Saturday, May 14 and 15. 


ROCHESTER ROENTGEN RAY SOCIETY 


The recently elected officers of the 
(New York) Roentgen Ray Society are: 
Robert J. Bloor, M.D.; Vice-President, A. Gordon 
Ide, M.D.; Secretary-Treasurer, Henry H. Forsyth, 
Jr., M.D., 40 Meigs St., Rochester 7. 


Rochester 
President, 


SYMPOSIUM NEURORADIOLOGICUM 


The Fourth Symposium Neuroradiologicum will 
be held in London, under the Presidency of 
James Bull, Sept. 13-17, 1955. 


Dr. 
Anyone wishing to 
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contribute a paper is invited to communicate as 
soon as possible with the Honorary Secretary, Dr 
R. D. Hoare, National Hospital, Queen Square, 
London W.C. 1. 


AMERICAN SOCIETY OF 
X-RAY TECHNICIANS 


The Twenty-sixth Annual Convention of the 
American Society of X-ray Technicians will be held 
in Miami, Fla., May 16-20, 1954, at the McAllister 
and Columbus Hotels. Plans are being formulated 
for an interesting and informative educational pro 
gram, with lectures, refresher courses, and exhibits, 
as well as numerous social events 


DR. LAWRENCE REYNOLDS HONORED 


The Wayne University College of Medicine, 
Wayne County Medical Society, and Detroit Roent 
gen Ray and Radium Society joined forces on March 
t to honor Dr. Lawrence Reynolds upon observance 
of the Hickey Lecture and Clinic Day annually spon 
sored by these groups. Dr. Reynolds was chosen 
to deliver the Hickey Memorial Lecture and was 
the guest of honor at a testimonial dinner, attended 
by members of the staff of Harper Hospital, where 
he is Chief of Staff, and by representatives of the 
national radiological societies and various civic or- 
ganizations in which he has been active 

The Academic Schedule included papers by Dr 
H. Dabney Kerr of the University of Iowa, Dr 
Harold W. Jacox of Columbia-Presbyterian Medical 
Center, New York, Dr. Eugene P. Pendergrass of 
the University of Pennsylvania, and Dr. Wendell G 
Scott, of Washington University, St. Louts. 

Dr. Reynolds has been editor of the American 


Journal of Roentgenology, Radium Therapy, and 
Nuclear Medicine since 1930. RaptoLocy extends 


to him its congratulations upon receipt of this well 
deserved honor. 


SIXTH SCHLEUSSNER ROENTGEN PRIZE 


The German Radiological Society has announced 
the offer, by Messrs. Dr. C. Schleussner Fotowerke 
G. m. b. H., Frankfurt/Main, of the Sixth Roentgen 
Prize for research work in radiology, on the occasion 
of the Seventh International Congress of Radiology 
at Copenhagen. Papers must deal with some de- 
velopment in radiological diagnosis and must be sub- 
mitted by Dec. 31, 1955, to Messrs. Dr. C. Schleus- 
sner Fotowerke G. m. b. H. Frankfurt/Main, Nie- 
denau 47. Strictly technical papers, reviews, and 
papers previously published are not eligible. The 
paper may be in German, English, French, Spanish, 
or Portuguese. Six copies must be submitted. 
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Books Received 


Books received are acknowledged under this head 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 


permits 


Tue BIOCHEMISTRY OF THE Nucverc Acips. By J. 
N. Davipson, D.Se., M.D. (Edin.), F.R.1.C., 
Gardiner Professor of Physiological Chemistry in 
the University of Glasgow. A monograph of 200 
pages with graphs and photomicrographs. Pub- 
lished by John Wiley & Sons, Inc., New York, 


N. Y., 1954. Price $2.25. 


FIFTEENTH SEMIANNUAL REPORT OF THE ATOMIC 
ENERGY COMMISSION, JANUARY 1954. 151 pages. 
Published by the United States Government 
Printing Office, Washington, D. C. 


THe ROENTGENOLOGIST IN CouRT. By SAMUEL 
Wricut DonaLpson, M.D., F.A.C.R., Roentgen- 
ologist, St. Joseph Mercy Hospital, Ann Arbor, 
Mich. A volume of 348 pages. Published by 
Charles C Thomas, Springfield, Ill., Second edi 
tion, 1954. Price $7.75. 


MepIcAL ProGress, 1954. A Review oF MEDICAL 
ApVANCES DurRING 1953. Edited by Morris 
FisHpein, M.D. A volume of 345 pages. Pub- 
lished by The Blakiston Company, Inc., New 
York, N. Y., 1954. Price $5.00. 


DIE OBJEKTIVE STEREOSKOPIE AN RONTGENBILD- 
ERN. EINE DIAGNOSTISCHE METHODE. By PROF. 
Dr. A. HASSELWANDER, Arlaching/Chiemsee. A 
monograph of 187 pages with 125 illustrations. 
Published by Georg Thieme Verlag, Stuttgart, 
1954. Distributed by Intercontinental Medical 
Book Corp., 381 Fourth Ave., New York, N. Y. 


Price $6.40. 


Diz BEDEUTUNG DES BLUTCHEMISMUS. BESONDERS 
IN BEZIEHUNG ZU TUMORBILDUNG UND TUMORAB- 
BAU. (DER ZELL- UND GEWEBSSTOFFWECHSEL ALS 
INNERE KRANKHEITSBEDINGUNG. II TeIL). By 
Pror. Dr. Ernst Leupoup, Direktor des patholo- 
gischen Instituts der Universitat K6In. A mono- 
graph of 205 pages, with 102 illustrations and 116 
tables. Published by Georg Thieme Verlag, 
Stuttgart, 1954. Distributed by Intercontinental 
Medical Book Corp., 381 Fourth Ave., New York, 
N.Y. Price $11.90. 


Book Reviews 


Tue Cuest. A HANDBOOK oF ROENTGEN DIAGNO- 
SIS. By Leo G. RicGLer, M.D., Professor and 
Chief, Department of Radiology, University of 
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Minnesota. A volume of 380 pages, with 338 
illustrations. Published by The Yearbook Pub 
lishers, Inc., Chicago, Ill., Second edition, 1954 
Price $8.00. 


The original edition of Rigler’s The Chest, in the 
Year Book Publishers’ series of Handbooks of Roent 
gen Diagnosis (reviewed in Radiology 47: 621 
1946), has been revised to take account of recent 
advances in roentgen technic, changes in the nomen 
clature and numerical designation of the bronchi, 
our increased knowledge of the segmental anatomy 
of the lungs, and other new material. There have 
been some additions to the text, some illustrations 
have been replaced and many have been added. 

The new edition follows the atlas mode of pres 
entation employed in the original work, a plan that 
is particularly adapted to the subject. It can be 
said of this volume, as of its predecessor, that it 
“will have a great usefulness in the hands of the 
student and practitioner as well as in the roentgeno 
logic laboratory.”’ 


CLINICAL ROENTGENOLOGY. VOLUME I. DEVELOP 
MENTAL AND SYSTEMIC CONDITIONS AND LOCAL 
LESIONS IN THE EXTREMITIES. By ALFRED A 
DE LorimiER, M.D., Radiologist, Saint Francis 
Memorial Hospital, San Francisco, Calif.; Con- 
sultant in Radiology for the United States Army 
at the Letterman Anny Hospital; Consultant in 
Radiation Therapy for the United States Public 
Health Service at the U. S. Marine Hospital, 
San Francisco, Calif.; Formerly, Commandant, 
the Anny School of Roentgenology; Henry G. 
MOeEnHRING, M.D., Radiologist, Duluth Clinic 
Duluth, Minn.; Formerly, Director, the Army 
School of Roentgenology; and JoHn R. HANNAN, 
M.D., Radiologist, Cleveland, Ohio; Radiologist, 
Lake County Memorial Hospital, Painesville, 
Ohio; Formerly, Director, the Army School of 
Roentgenology; Associate Professor, Diagnostic 
Roentgenology, the Frank E. Bunts Educational 
Institute, Cleveland Clinic Foundation; Staff, 
Department of Roentgenology, Cleveland Clinic 
Foundation. A volume of 492 pages, with 782 
illustrations. Published by Charles C Thomas, 
Springfield, Ill., 1953. Price $18.50. 


Clinical Roentgenology is the title which has been 
chosen for a proposed four-volume work designed to 
simplify the problems of diagnosis as they are met by 
the roentgenologist in the various body systems. 
The first volume, Developmental and Systemic Con 
ditions and Local Lesions in the Extremities, suggests 
the nature of those to follow. 

That this volume has been carefully planned is 
evident from the detailed table of contents. Sec 
tions on Developmental Malformations, Traumatic 
Lesions, Metabolic Disorders, Endocrinopathies, 
Infections, Neoplasms, Blood Dyscrasias, and Arth 
ropathies are included, as well as a Miscellaneous 
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section and one on Special Studies. Each one of 
these comprises numerous chapters on individual 
conditions, as, for example, Achondrodysplasia, Dys- 
chondroplasia, Osteopetrosis, Fibrous Dysplasia, 
and some ten others, under Developmental Malfor- 
mations. Each chapter, in turn, is organized under 
the headings, General Considerations, Roentgen 
Manifestations, Clinical Corroboration, Laboratory 
Corroboration, and Differential Considerations, and 
is completed by a brief bibliography. A list of 
synonyms at the beginning of the chapter is a valu- 
able feature. 

Actually the descriptive matter is brief and often 
deficient from the point of view of completeness. It 
is, however, adequate for rapid reference, and radiol- 
ogists, students, and clinicians will find the work 
useful for this purpose. Not the least valuable fea- 
ture are the illustrations. They are abundant, well 
chosen, and of good quality. An adequate index is 
appended. Binding and printing are attractive. 



















































THE Puysics OF RADIATION THERAPY. By HAROLD 
ELFORD JOHNS, M.A., Pu.D., F.R.S.C., Professor 
of Physics, University of Saskatchewan; Physi 
cist, Saskatchewan Cancer Commission, Saska- 
toon, Saskatchewan, Canada. Publication No. 
116, American Lecture Series. A Monograph in 
the Bannerstone Division of American Lectures 
in Radiation Therapy. Edited by MuILTon 
FRIEDMAN, M.D., Associate Professor of Radi- 
ology, New York University Post-Graduate Medi- 
cal School; Associate Radiologist, University 
Hospital; Attending Radiotherapist, Hospital for 
Joint Diseases; Visiting Radiation Therapist, 
Bellevue Hospital; Senior Consultant in Radi- 
ation Therapy, Veterans Administration Con- 
sultant, Walter Reed General Hospital; Con- 
sultant in Radiation, National Bureau of Stand- 
ards and United States Public Health Service, 
Washington, D. C. A volume of 286 pages with 
133 figures. Published by Charles C Thomas, 
Springfield, Iil., 1953. Price $8.50. 


This book has been prepared to acquaint students 
and physicians with the fundamental principles of 
physics which are basic to an understanding of radio- 
therapy. Its aim would appear to be twofold, to 
provide the working radiotherapist with the means 
for making accurate dosage measurements and to 
give him understanding of the basic principles of the 
physical science he is using. The first three chapters 
deal with the physics involved in (1) the nature of 
matter and radiation, (2) the production and proper- 
ties of x-rays specifically, and (3) the interaction of 
x-rays with matter. These concepts are given ex- 
plicitly for application in the later chapters. 

The following three chapters treat the general 
problems, instrumentation, and theory of x-ray dos- 
age measurement. Chapters VII and VIII continue 
this emphasis with more detail and with practical 
illustrations of the space distribution of x-radiation 
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in radiotherapy applied in clinical studies. There js 
a discussion of energy absorption in specific tissues, 

Chapters are devoted to the physics of radium and 
its active products, and to its application as a thera. 
peutic agent. To end the formal text are chapters 
on modern high energy devices and artificial radio- 
activity, including a brief discussion of the radioiso- 
topes as tracer and therapeutic agents. The book 
closes with several valuable appendixes containing 
precise technical information. 

This book should be of immediate and practical 
value to the practising radiologist. Each chapter is 
well summarized. The author explains in advance 
what he intends to do, and then does it concisely and 
clearly. He uses simple language, and an effort has 
been made to minimize symbolism and mathematics, 


BIOLOGICAL HAZARDS OF ATOMIC ENERGY, Being the 
papers read at the Conference convened by the 
Institute of Biology and the Atomic Scientists’ 
Association, October 1950. Edited by A. Happow. 
A volume of 235 pages, with numerous illustra- 
tions. Published by the Oxford University Press, 
London, 1952. Price $8.00. 


Each of the twenty-four articles in this collection 
discusses one of the problems which must be solved 
in order to assess the dangers of exposure to radia- 
tion, gives the present state of knowledge on the sub- 
ject, and, where applicable, the measures to be taken 
for protection. Both short-term effects on the in- 
dividual, resulting in shortened life-span or impaired 
efficiency, and long-term or genetic effects on the 
race are included. 

The different types of action of ionizing radiations 
on living cells are reviewed, namely, direct action of 
the ‘‘single hit’ or target type, having no threshold 
dose for its appearance, the ‘‘multiple hit’’ or cumu- 
lative effect, requiring a threshold dose, and indirect 
action due to interference with the blood-supply or 
chemical action on cell environment. The influence 
of the type—alpha, beta, gamma, and neutron—and 
quality of ionizing radiation and of duration of ex- 
posure on the magnitude of the dose necessary for a 
given effect is shown in graphs. Information ob- 
tained from plant and animal experiments is briefly 
mentioned without experimental details. 

Data contributing to evaluation of “permissible 
dose”’ and factors influencing effect and their signtt- 
icance in protection are presented. Protection 
measures and personnel monitoring as practised at 
Harwell and in Sweden are outlined. Individual 
chapters are devoted to the specific problems related 
to the use of radioactive iodine, iron, strontium, 
and carbon. The two concluding contributions con- 
cern the moral issues involved and the scientist's 
responsibility as a citizen. The papers cover the 
field completely but, of necessity, briefly. They 
should be of interest to radiologists, radiation physt- 
cists, and biophysical research workers. A short 
bibliography is given at the end of each article. 
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RADIOLOGICAL SOCIETIES: SECRETARIES AND MEETING DATES 








Editor’s Note: 


Secretaries of state and local radiological societies are requested to co-operate in keeping this 


section up-to-date by notifying the editor promptly of changes in officers and meeting dates 


RADIOLOGICAL SocreTY OF NoRTH AMERICA. Secretary- 
Treasurer, Donald S. Childs, M.D., 713 E. Genesee 
St., Syracuse 2, N. Y. 

AmertcaAN Raprum Socrety. Secretary, Robert E. 
Fricke, M.D., Mayo Clinic, Rochester, Minn. 
AMERICAN ROENTGEN Ray Society. Secretary, Barton 

R. Young, M.D., Germantown Hospital, Philadel- 
phia 44, Penna 
AmeRICAN COLLEGE OF RaproLocy. Exec. Secretary, 
William C. Stronach, 20 N. Wacker Dr., Chicago 6. 
SecTION ON RaproLocy, A. M. A. Secretary, Paul C. 
Hodges, M.D., 950 East 59th St., Chicago 37. 


Alabama 
ALABAMA RADIOLOGICAL Society. Secretary-Treasurer, 
J. A. Meadows, Jr., M.D., Medical Arts Bldg., 


Birmingham 5. 


Arizona 

ArIZONA RADIOLOGICAL Society. Secretary-Treasurer, 
R. Lee Foster, M.D., 507 Professional Bldg., 
Phoenix. Annual meeting with State Medical 
Association; interim meeting in December. 


Arkansas 

ARKANSAS RADIOLOGICAL Society. Secretary, Fred 
Hames, M.D., Pine Bluff. Meets every three 
months and at meeting of State Medical Society. 


California 

CALIFORNIA MEDICAL ASSOCIATION, SECTION ON RapI- 
oLocy. Secretary, H. R. Morris, M.D., 1027 D 
St., San Bernardino. 

East Bay ROENTGEN Society. Secretary, Dan Tucker, 
M.D., 434 30th St., Oakland 9. Meets monthly, 
first Thursday, at Peralta Hospital. 

Los ANGELES RapIoLoGcicaL Socrety. Secretary, 
George Jacobson, M.D., 1200 North State St., Los 
Angeles 33. Meets monthly, second Wednesday, 
Los Angeles County Medical Association Bldg. 

NORTHERN CALIFORNIA RADIOLOGICAL CLUB. Secre- 
lary, H. B. Stewart, Jr., M.D., 2920 Capitol Ave., 
Sacramento. Meets last Monday of each month, 
September to May. 

PaciFic ROENTGEN Society. Secretary, L. Henry Gar- 
land, M.D., 450 Sutter St., San Francisco 8. 
Meets annually at time of California State Medical 
Association convention. 

RADIOLOGICAL SocrETY OF SOUTHERN CALIFORNIA. 
Secretary-Treasurer, Donald R. Laing, M.D., 65 
North Madison Ave., Pasadena 1. 

San Dreco RapIoLocicaL SocrETY. Secretary, C. W. 

Bruner, M.D., 2456 Fourth Ave., San Diego 1. 

Meets first Wednesday of each month. 
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San Francisco RaproLtocicaL Society. Secretary, 
I. J. Miller, M.D., 2680 Ocean Ave., San Francisco 
27. Meets quarterly, at the University Club. 

Sout Bay RaproLocicaL Society. Secretary, James 
J. McCort, M.D., Santa Clara County Hospital, 
San Jose-Los Gatos Road, San Jose. Meets 
monthly, second Wednesday. 

X-Ray Stupy CLus oF SAN Francisco. Secretary, 
Wm. W. Saunders, M.D., VA Hospital, San Fran- 
cisco 21. Meets third Thursday at 7:45, Lane 
Hall, Stanford University Hospital 


Colorado 

CoLORADO RADIOLOGICAL SocrETy. Secretary, Parker 
Allen, M.D., Children’s Hospital, Denver. Meets 
monthly, third Friday, at University of Colorado 
Medical Center or Denver Athletic Club 


Connecticut 

CONNECTICUT STATE MEDICAL SOCIETY, SECTION ON 
Rapro.Locy. Secretary-Treasurer, William A. Good- 
rich, M.D., 85 Jefferson St., Hartford 14. Meets 
bimonthly, second Wednesdav 

CONNECTICUT VALLEY RADIOLOGICAL Society. Secre- 
tary, B. Bruce Alicandri, M.D., 20 Maple St., 
Springfield, Mass. Meets second Friday of Octo- 
ber and April. 


District of Columbia 

RADIOLOGICAL SECTION, District OF COLUMBIA MEDI- 
caL Socrety. Secretary, Alvin C. Wyman, M.D., 
5445 28th St., N.W., Washington. Meets third 
Wednesday, January, March, May, and October, 
at 8:00 p.m., in Medical Society Library 


Florida 

FLORIDA RADIOLOGICAL Society. Secretary-Treasurer, 
Hugh G. Reaves, M.D., Medical Arts Bldg., Sara- 
sota. Meets in April and in October 

GREATER MIAMI RADIOLOGICAL Socrety. Secretary- 
Treasurer, Richard D. Shapiro, M.D., 541 Lincoln 
Road, Miami Beach. Meets monthly, third 
Wednesday, 8:00 P.M. 


Georgia 

ATLANTA RADIOLOGICAL Society. Secretary-Treasurer, 
Albert A. Rayle, Jr.. M.D., 490 Peachtree St. 
Meets second Friday, September to May. 

GeorciA Rapro.LocicaL Society. Secretary-Treasurer, 
Robert M. Tankesley, M.D., 218 Doctors Bldg., 
Atlanta. Meets in November and at the annual 
meeting of the State Medical Association. 

RIcHMOND CounTY RADIOLOGICAL Society. Secretary, 
Wm. F. Hamilton, Jr., M.D., University Hospital, 
Augusta. Meets first Thursday of each month. 
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Hawaii 


RADIOLOGICAL Society OF Hawairlr. Secretary, Philip 
S. Arthur, M.D., Suite 42, Young Hotel Bldg., 


Honolulu. Meets third Friday of each month. 


Illinois 


CuHIcaGO ROENTGEN Society. Secretary, Elbert K. 
Lewis, M.D., 6337 S. Harvard Ave., Chicago 21. 
Meets at the University Club, second Thursday of 
October, November, January, February, March, 


and April at 8:00 P.M. 


ILLINOIS RADIOLOGICAL Society. Secretary-Treasurer, 
Stephen L. Casper, M.D., Physicians and Surgeons 


Clinic, Quincy. 


ILLINOIS STATE MEDICAL SocrETy, SECTION ON RapI- 
7 


oLocy. Secretary, George E. Irwin, Jr., M.D., 427 
N. Main St., Bloomington. 


Indiana 


INDIANA ROENTGEN SOCIETY. Secretary-Treasurer, 
John A. Robb, M.D., 23 East Ohio St., Indian- 
apolis. Annual meeting in May. 


Iowa 
IowA RADIOLOGICAL Society. Secretary, James T. 


McMillan, M.D., 1104 Bankers Trust Bldg., Des 


Moines. Meets during annual session of State 
Medical Society, and in the Fall. 


Kansas 

KANSAS RADIOLOGICAL Society. Secretary-Treasurer, 
A. M. Cherner, M.D., Hays, Kansas. Meets 
in the Spring with the State Medical Society and 
in the Winter on call. 


Kentucky 

KENTUCKY RADIOLOGICAL Society. Secretary, David 
Shapiro, M.D., Veterans Administration Hospital, 
Louisville 6. Meets monthly, second Friday, at 
Seelbach Hotel, Louisville. 


Louisiana 

ORLEANS PARISH RADIOLOGICAL Society. Secretary, 
Joseph V. Schlosser, M.D., Charity Hospital of 
Louisiana, New Orleans 13. Meets second Tues- 
day of each month. 

RADIOLOGICAL SoOcIETY OF LOUISIANA.  Secretary- 
Treasurer, J. T. Brierre, M.D., 700 Audubon 
Bldg., New Orleans. 

SHREVEPORT RADIOLOGICAL CLuB. Secretary, W. R. 
Harwell, M.D., 608 Travis St. Meets monthly 
September to May, third Wednesday. 


Maine 

MAINE RapDIOLoGIcAL Society. Secretary-Treasurer, 
Jack Spencer, M.D., Maine General Hospital, 
Portland 4. Meets three times a year—Spring, 
Summer, and Fall. 


Maryland 


BALTIMORE City MEDICAL SOCIETY, RADIOLOGICAL 
SECTION. Secretary-Treasurer, H. Leonard Warres, 
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M.D., 2337 Eutaw Place, Baltimore 17. Meets 
third Tuesday, September to May. 

MARYLAND RADIOLOGICAL Society. Se retary-Treas- 
urer, H. Leonard Warres, M.D., 2337 Eutaw Place 
Baltimore 17. 


Michigan 

Detroit X-RAY AND Rapium Society. Secretary 
E. F. Lang, M.D., Harper Hospital, Detroit L 
Meets first Thursday, October to May, at Wayne 
County Medical Society club rooms. 


Minnesota 

MINNESOTA RADIOLOGICAL Society. Secretary, John 
R. Hodgson, M.D., The Mayo Clinic, Rochester. 
Meets in Spring and Fall. 


Mississippi 

MISSISSIPPI RADIOLOGICAL Society.  Secretary-Treas- 
urer, John W. Evans, M.D., 117 N. President St., 
Jackson, Miss. Meets monthly, on third Tues- 
day, at 6:30 P.M., at the Rotisserie Restaurant, 
Jackson. 


Missouri 

RADIOLOGICAL SocrETY OF GREATER Kansas Cry. 
Secretary, James E. McConchie, M.D., First 
National Bank Bldg., Independence, Mo. Meets 
last Friday of each month. 

St. Lours Society oF RADIOLOGISTs. Secretary, 
Wm. B. Seaman, M.D., 510 South Kingshighway, 
St. Louis 10. Meets on fourth Wednesday, 
October to May. 


Montana 

MONTANA RapDIOLoGicaL Society. Secretary, Grant 
P. Raitt, M.D., 413 Medical Arts Bldg., Billings. 
Meets annually. 


Nebraska 

NEBRASKA RADIOLOGICAL SocreTy. Secretary-Treas- 
urer, James F. Kelly, Jr., M.D., 816 Medical Arts 
Bldg., Omaha. Meets third Wednesday of each 
month at 6 p.m. in Omaha or Lincoln. 


New England 

NEw ENGLAND ROENTGEN Ray Society. Secretary, 
Stanley M. Wyman, M.D., Massachusetts General 
Hospital, Boston 14. Meets monthly on third Fri- 
day, at the Harvard Club, Boston. 


New Hampshire 


New HAMPSHIRE ROENTGEN SOCIETY. Secretary, 
Albert C. Johnston, M.D., 127 Washington St, 
Keene. 


New Jersey 
RADIOLOGICAL SocrETY OF NEw JERSEY. Secretary, 
Salomon Silvera, M.D., 921 Bergen Ave., Jersey 
City. Meets at Atlantic City at time of State 
Medical Society and midwinter in Elizabeth. 
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New York 

BUFFALO RADIOLOGICAL Society. Secretary-Treasurer, 
Mario C. Gian, M.D., 610 Niagara St., Buffalo 1. 
Meets second Monday, October to May. 

CENTRAL New YorK ROENTGEN Society. Secretary, 
Dwight V. Needham, M.D., 608 E. Genesee St., 
Syracuse 2. Meets in January, May, and October. 

Krnes County RADIOLOGICAL SOCIETY. Secretary, 
Solomon Maranov, M.D., 1450 51st St., Brooklyn 
19. Meets fourth Thursday, October to April (ex- 
cept December), at 9:00 p.M., Kings County Med- 
ical Bldg 

Nassau RADIOLOGICAL SOCIETY. 
Huber, M.D., 131 Fulton Ave., Hempstead, N. Y. 
Meets second Tuesday, February, April, June, 


Secretary, Frank 


October, and December. 

New YorK ROoENTGEN Society. Secretary, Jacob R. 
Freid, M.D., 1049 Park Ave., New York. 

NORTHEASTERN NEW YORK RADIOLOGICAL SOCIETY. 
Secretary-Treasurer, Donald H. Baxter, M.D., Al- 
bany Hospital, Albany. Meets in the capital area 
second Wednesday, October, November, March, 
and April. Annual meeting in May or June. 

RADIOLOGICAL SocrETY OF NEW YORK STATE. Secre- 
tary-Treasurer, Mario C. Gian, M.D., 610 Niagara 
St., Buffalo. Meets annually with the State 
Medical Society 

ROCHESTER ROENTGEN-Ray Society. Secretary-Treas- 
urer, Henry H. Forsyth, Jr., M.D., 40 Meigs St., 
Rochester 7. Meets at Strong Memorial Hospital, 
8:15 p.m., last Monday of each month, September 
through May 

WESTCHESTER RADIOLOGICAL SOCIETY. Secretary, 
Charles G. Huntington, M.D., 170 Maple Ave., 
White Plains, N. Y. Meets third Tuesday of Janu- 
ary and October and at other times as announced. 


North Carolina 

RADIOLOGICAL SOCIETY OF NORTH CAROLINA. Secre- 
tary, Waldemar C. A. Sternbergh, M.D., 1400 Scott 
Ave., Charlotte 2. Meets in April and October. 


North Dakota 

NortH Dakota RADIOLOGICAL SOcIETY. Secretary- 
Treasurer, H. Milton Berg, M.D., Quain & Ram- 
stad Clinic, Bismarck. Meets in the Spring with 
State Medical Association; in Fall or Winter on call, 

Ohio 

Onto STATE RADIOLOGICAL SOCIETY. Secretary-Treas- 
urer, M. M. Thompson, Jr., M.D., 316 Michigan 
St., Toledo. 

CENTRAL Onto RADIOLOGICAL SOCIETY, Secretary- 
Treasurer, Howard W. Bangs, 1381 West Sixth 
Ave., Columbus 12. Meets second Thursday, 
October, December, February, April, and June, 
6:30 p.m., Columbus Athletic Club, Columbus. 

CLEVELAND RADIOLOGICAL SocIETY. Secretary-Treas- 

urer, Mortimer Lubert, M.D., Heights Medical 

Center Bldg., Cleveland Heights 6. Meets at 6:45 

P.M. on fourth Monday, October to April, inclusive. 
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GREATER CINCINNATI RADIOLOGICAL Society. Secre- 
tary-Treasurer, Chapin Hawley, M.D., 927 Carew 
Tower, Cincinnati 2. Meets first Monday of each 
month, September to June, at Cincinnati General 
Hospital 

MIAMI VALLEY RADIOLOGICAL SOCIETY Secretary, 
W. S. Koller, M.D., 60 Wyoming St., Dayton 
Meets monthly, second Friday 


Oklahoma 

OKLAHOMA STATE RADIOLOGICAL Society. Secretary- 
Treasurer, John R. Danstrom, M.D., Medical 
Arts Bldg., Oklahoma City. 


Oregon 

OREGON RADIOLOGICAL Society. Secretary-Treasurer, 
John Wayne Loomis, M.D., 919 Taylor Street 
Bldg., Portland 5. Meets monthly, second Wed- 
nesday, October to June, at 8:00 P.m., University 
Club, Portland. 


Pacific Northwest 

PaciIFIC NORTHWEST RADIOLOGICAL SOCIETY Secre- 
tary-Treasurer, Sydney J. Hawley, M.D., 1320 
Madison St., Seattle 4. Meets annually in May 


Pennsylvania 

PENNSYLVANIA RADIOLOGICAL SOCIETY. Secretar y- 
Treasurer, James M. Converse, M.D., 416 Pine St., 
Williamsport 8. Meets annually 

PHILADELPHIA ROENTGEN Ray SOcImIgETY. 
Herbert M. Stauffer, M.D., Temple University 
Hospital, Philadelphia 40. Meets first Thursday of 
each month at 5:00 p.m., from October to May, in 
Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN Society. Secretary-Treasurer, 
Donald H. Rice, M.D., 4800 Friendship Ave., 
Pittsburgh 24. Meets monthly, second Wednes 
day, at 6:30 p.m., October to May, at Webster 
Hall. 


Secreta ry, 


Rocky Mountain States 

Rocky MounrtTAIN RapIoLocicaL Society. Secretary- 
Treasurer, John H. Freed, M.D., 4200 East Ninth 
Ave., Denver 7, Colo. 


South Carolina 

SouTtH CAROLINA RADIOLOGICAL SOCIETY Secretary- 
Treasurer. William A. Klauber, M.D., Self Me- 
morial Hospital, Greenwood. Meets with State 
Medical Association in May. 


South Dakota 

RADIOLOGICAL Society oF SoutH Dakota. Secretary- 
Treasurer, Donald J. Peik, M.D., 303 S. Minnesota 
Ave., Sioux Falls. Meets during annual meeting of 
State Medical Society. 

Tennessee 

MEMPHIS ROENTGEN CLuB. Secretary, Harvey Thomp- 
son, M.D., 899 Madison Ave. Meets first Monday 
of each month at John Gaston Hospital. 
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TENNESSEE RADIOLOGICAL Society. Secretary-Treas- 
urer, George K. Henshall, M.D., 311 Medical Arts 
Bidg., Chattanooga 3. Meets annually with State 
Medical Society in April. 


Texas 

DALLAS-FORT WORTH ROENTGEN Stupy CLusB. Secre- 
tary, Otto H. Grunow, M.D., 650 Fifth Ave., Fort 
Worth 4, Texas. Meets monthly, third Monday 
6:30 p.m., at the Greater Fort Worth International 
Airport. 

Houston RADIOLOGICAL Society. Secretary, Harry 
Fishbein, M.D., 324 Medical Arts Bldg., Houston 2. 

San ANTONIO-MILITARY RADIOLOGICAL Society. Sec- 
retary, Hugo F. Elmendorf, Jr., M.D., 730 Medical 
Arts Building, San Antonio 5, Texas. Meets at 
Brook Army Medical Center, the first Monday of 
each month. 

TEXAS RADIOLOGICAL SOCIETY. Secretary-Treasurer, 
R. P. O’Bannon, M.D., 650 Fifth Ave., Fort 
Worth. Next meeting Jan. 29-30, 1954, Dallas. 


Utah 

UTAH STATE RADIOLOGICAL Society. Secretary-Treas- 
urer, Angus K. Wilson, M.D., 343 S. Main St., 
Salt Lake City 1. Meets third Wednesday, Janu- 
ary, March, May, September, November. 


Virginia 
VIRGINIA RADIOLOGICAL SOCIETY. Secretary, P. B. 
Parsons, M.D., 1308 Manteo St., Norfolk 7. 


Washington 

WASHINGTON STATE RADIOLOGICAL Society. Secretary- 
Treasurer, Eva L. Gilbertson, M.D., 1317 Marion 
St., Seattle 4. Meets fourth Monday, September 
through May, at 610 Pine St., Seattle. 


West Virginia 

WEsT VIRGINIA RADIOLOGICAL SOCIETY. Secretary, 
W. Paul Elkin, 515-519, Medical Arts Bldg., 
Charleston. Meetsconcurrently with annual meet- 
ing of State Medical Society, and at other times 
as arranged by Program Committee. 

Wisconsin 

MILWAUKEE ROENTGEN Ray SOCcIETY. Secretar y- 


Treasurer, Jerome L. Marks, M.D., 161 W. Wis- 
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consin Ave., Milwaukee 1. Meets monthly on 
fourth Monday at the University Club. 

SECTION ON RapIOLoGy, STATE MEDICAL Society of 
Wisconsin. Secretary, Abraham Melamed, M.D., 
425 E. Wisconsin Ave., Milwaukee 2. Meets in 
October with State Medical Society. 

UNIVERSITY OF WISCONSIN RADIOLOGICAL ConFgr- 
ENCE. Meets first and third Thursday at 4 P.M., 
September to May, Service Memorial Institute. 

WISCONSIN RADIOLOGICAL SociETy. Secretary-Treas- 
urer, W. W. Moir, M.D., Sheboygan Memorial 
Hospital, Sheboygan. 


Puerto Rico 


ASOCIACION PUERTORRIQUENA DE RADIOLOGIA. Secre- 
tary, Rafael A. Blanes, M.D., Box 9724 Santurce, 
Puerto Rico. 


CANADA 


CANADIAN ASSOCIATION OF RaproLocists. Honorary 
Secretary-Treasurer, D. L. McRae, M.D., Assoc. 
Hon. Secretary-Treasurer, Guillaume Gill, M.D 
Central Office, 1555 Summerhill Ave., Montreal 25, 
Quebec. Meets in January and June. 

LA Socr&t& CANADIENNE-FRANGAISE D’ELECTRO- 
RADIOLOGIE MEpDICALES. General Secretary, Ls 
Ivan Vallée, M.D., H6pital Saint-Luc, 1058 rue 
St-Denis, Montreal 18. Meets third Saturday of 
each month. 


CUBA 


SOCIEDAD DE RADIOLOGIA Y FISIOTERAPIA DE CUBA. 
Secretary, Dr. Rafael Gémez Zaldivar. Offices in 
Hospital Mercedes, Havana. Meets monthly. 


MEXICO 


SocrEDAD MEXICANA DE RaproLocia, A. C. Head- 
quarters, Calle del Oro Num. 15, Mexico 7, D. F. 
Secretary General, Dr. Eugenio Toussaint. Meets 
first Monday of each month. 


PANAMA 


SocrepAD RADIOLOGICA PANAMENA. Secretary-Editor, 
Luis Arrieta Sanchez, M.D., Apartado No. 86, 
Panama, R. de P. 
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ROENTGEN DIAGNOSIS 


The Head and Neck 
MrrKa, P. Angiography Following Cerebral Vas- 
cular Accidents 


Moore, SHERWOOD. The Troell-Junet Syn- 


drome in 
Orton, Henry B. Chordoma—Final Report and 
Re-Evaluation of Treatment = 


ScHALL, LERoy A., ET AL. The Laminagram as 
an Aid in the Diagnosis of Diseases of the Lar- 


ynx 


The Chest 

MarerR, HERBERT C., AND GOULD, WILBUR J. 
Agenesis of the Lung with Vascular Compres- 
sion of the Tracheobronchial Tree 

StoaN, HeRBeRT. Lobar Obstructive Emphyse- 
ma in Infancy Treated by Lobectomy 

TrimsLe, Harotp G. Pulmonary “Coin” Le- 
sions : ‘ = 

RUTTIMANN, A., AND SuTER, F. Tuberculoma of 
the Lung 

SALZMAN, EMANUEL, ET AL. Cavernous Meta- 

static Pulmonary Carcinoma. Two Cases 

AmicK, LAWRENCE D. A Case of ‘Pulmonary 
Adenomatosis’’ Emphasizing Diagnostic Con- 
siderations 

Ramsay, Beatty H., AND Byron, FRANCIS X 
Mucocele, Congenital Bronchiectasis, and 
Bronchiogenic Cyst 

Rogue, FRANcisco T., ET AL. 
gonimiasis: A Review with Cases from Korea 


Pulmonary Para- 


and the Philippines 

GomBertT, H.-J. The Clinical and Roentgeno- 
logic Picture of Chronic Pulmonary Toxoplas- 
mosis 

WEISEL, WILSON, AND LANDIS, FRANCIS B. Endo- 
bronchial Lesions in Pulmonary Blastomy- 
cosis 

McDanigL, SHAW, AND HuLL, Joun G. Bagasse 
Disease of the Lungs 

STUDDERT, T.C. Farmer's Lung 

Gortiies, A. M., ET AL. 
Simulating Cardiac Enlargement , 

Ames, WENDELL R., AND ScHucK, MILLER H. 
General Population Roentgenographic Sur- 
veys: Subsequent Course of Persons Consid- 
ered to Have Tuberculosis 

Curriz, Ropert W. Technical Modification of 
Routine Chest Radiographs 

STEENKEN, WILLIAM, JR., ET AL. 


Mediastinal Lipoma 


Use of the Rab- 
bit in Experimental Tuberculosis. I. A 
Visual Method of Evaluation of Antitubercu- 
lous Agents by Serial Chest Roentgenograms. 

Comstock, GEorGE W 
with Photofluorograms Suggestive of Cardio- 
vascular Disease 
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Congenital Tricuspid 


ASTLEY, Roy, ET AL. 
Atresia 

LIND, JOHN, AND WEGELIUS, CARL. 
tal Defects in Children 
graphic Study 

WEISS, WILLIAM, ET AL. 
Effusion in Congestive Heart Failure 

Davis, CARL, JR., ET AL. Cysts About the Peri 
cardium 

KeiTH, JOHN D., ET AL. 
Great Vessels 

Lopwick, GwI ty §. 
the Thoracic and Abdominal Aorta. Six 
Cases 

JACOBSON, GEORGE, ET AL. 
a Cause of Death in Surgically Treated Co- 
arctation of the Aorta 

NADAS, ALEXANDER §., ET AL. 
Fallot with Unilateral Pulmonary Atresia. A 


Atrial Sep 
An Angiocardio 


Localized Interlobar 


Transposition of the 


Dissecting Aneurysms of 


Valvular Stenosis as 


Tetralogy of 


Clinically Diagnosable and Surgically Signifi 
cant Variant 
Lowe, James B. The 
Fallot’s Tetralogy 
STEINBERG, ISRAEL, ET AL 
of a Main Branch of the Pulmonary Artery 
Moniz DE BETTENCOURT, J., ET AL. 
graphic Study of Pulmonary Veins in Mitral 


Angiocardiogram in 
Congenital Absence 
Tomo- 


Disease 

GARDNER, FRANCES, AND ORAM, SAMUEL. Per- 
sistent Left Superior Vena Cava Draining the 
Pulmonary Veins 


The Breast 
GERSHON-COHEN, J., ET AL. 
Diagnosis of Calcification in Carcinoma of the 


Roentgenographic 


Breast 


The Digestive System 

Bioor, Rospert J. X-Ray Diagnosis of Neo 
plasms of the Gastrointestinal Tract 

Lopwick, Gwi_ym § 
Gastrointestinal Tract 

ToTren, R.S., ETAL. Benign Tumors and Cysts 
of the Esophagus 

MONDELLO, MARIO, AND BARONE, ARMANDO. 


Bleeding from the Upper 


Pneumostratigraphic Study of the Stomach 

HawkIns, G. KENNETH, ET AL. 
ing Time: Comparative Studies with Place 
bos, Prantal and Banthine 

Hovmes, R. BRIAN. 
Tumors of the Stomach 

SANQUIRICO, GIOVANNI, AND MINUTO, NICOLO’ 


Gastric Empty- 


Intramural Extramucosal 


More on the Early Diagnosis of Cancer of the 
Stomach 
MARSHALL, SAMUEL F. The Relation of Gastric 
Uleer to Carcinoma of the Stomach 
Ravpin, I. S., AND Horn, Ropert C., JR. Gas- 
tric Ulcer and Gastric Cancer 
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STIRRETT, LLoyp A., AND BEAL, JOHN M. Carci- 
noma of the Stomach Following Gastroenter- 
ostomy for Duodenal Ulcer 

GirDANY, BERTRAM R. Peptic Ulcer in Child- 
hood , eee ‘ 

GAINES, WALTER. Pneumoperitoneum in Per- 
forated Peptic Ulcer. Factors in Roentgeno- 
graphic Demonstration 

HAMMER, JOHN M., ET AL. 
trojejunal Ulcers Produced by Reversing the 


Experimental Gas- 


Duodenum 

FLYNN, RIcHARD. Upside-Down Stomach in a 
Parahiatal Hernia 

Poer, DavipH. Primary Carcinoma of the Third 
Portion of the Duodenum 

Nasio, Juan. Action of Banthine on Motility 
of the Small Intestine Studied by Rapid 
Method . arated . aa 

DepickK, ANDREW P., AND CoLLins, Loris C. The 
Roentgen Diagnosis of Bleeding Lesions of 
the Small Intestine 

Younc, W. GLENN, JR. 

Associated with 


Jejunal Polyps and In- 

tussusception Abnormal 
Melanin Pigmentation 

STEVENSON, CLYDE A., AND WILSON, McCLURE. 
Double Contrast Manifestations of Nonpoly- 
poid Colon Diseases 

GLAZER, ISRAEL, AND ADLERSBERG, Davip. Vol- 
vulus of the Colon: A Complication of Sprue. 

KoszALKA, MIcHAEL F. Meckel’s Diverticulum 
with Intussusception, Ulceration with Hem- 
orrhage, and Ectopic Gastric Mucosa and 
Pancreatic Tissue 

Rosza, STEPHEN, AND GROsS, ROBERT J. 
uterine Perforation of Meckel’s Diverticulum 

HINKEL, CHARLES I.. Gallbladder Disease and 
the Radiologist 

A.pot, Guy, ETAL. Radiomanometric Examina- 
tion of the Biliary Ducts: 
418 Cases 

LAPOINTE, HENRI. Chronic Cholecystitis and 
Rokitanski-Aschoff Sinuses 

KAMMERLING, FRIEDRICH K. Bile and Contrast 
Medium Reflux into the Pancreatic Ducts 


The Spleen 
BELL, RICHARD P., JR. Splenic Cysts with Re- 
port of Large Unilocular Cyst of Rapid 


Intra- 


Experience with 


Growth 


The Musculoskeletal System 

ALLEN Davin H. A Variation of Diaphyseal De- 
velopment which Simulates the Roentgen 
Appearance of Primary Neoplasms of Bone 

WILson, RICHARD G., ET AL. 
philic Granuloma of Bone with Roentgeno- 
graphic Demonstration of a Sequestrum 

STONHAM, FRANKLYN. Osteoarthritis of the Hip 
Joint 7 

MAZZOLENI, GIANFRANCO. A Rare Radiologic 
Finding: An Endophalangeal Cyst from an 

Epidermal Implant 


Case of Eosino- 
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BERLAND, HARRY I. Roentgenologic Findings in 
Tuberous Sclerosis. Bone Manifestations 

Mitter, G. Bone Changes in Neurofibroma- 
tosis (Recklinghausen) 

LIBERSON, MrrriaAM. Soft Tissue Calcifications in 
Cord Lesions. 


Gynecology and Obstetrics 

Davips, ARTHUR M. X-Ray Diagnosis of Uter- 
ine Pathology. 

KNAUS, WILLIAM.E., ETAL. Meigs’ Syndrome 

LEVIN, BERTRAMJET AL. Female Pseudohermaph- 
roditism. Chse Proved Roentgenologically. . 

Rotu, LAURENCE G. A Pelvic Study. I. The 
Sacrum, Its Significance in Obstetrics 

Rotu, LAURENCE G. A Pelvic Study: II. Com- 
plete Pelvimetry, Including the Use of a Pro- 
posed New System of Pelvic Profile Descrip- 
tion aah 

ERSKINE, JOHN P., ET AL. An Assessment of the 
Value of the Chassar Moir Graphs in the Ra- 
diological Investigation of Cephalo-Pelvic 
Disproportion 

Rotu, LAURENCE G. Outlet Pelvimetry and the 
Symphysis-Biparietal and Sacral-Biparietal 
Diameters 

DOUGHERTY, CARY M., ET AL. 
of the Fetal Head in Breech Presentation 


Hyperextension 


The Genitourinary System 

MorRALES, O., AND RoMANuS R._ Urethrography 
in the Male. Delimitation of the Anterior 
and Posterior Urethra, the Pars Diaphrag- 
matica, the Pars Nuda Urethrae, and the 
Presence of a Musculus Compressor Nudae 

BARRY, CAREY N., AND Rose, DALTON K. Uro- 
kon Sodium 70 Per Cent in Excretory Urog- 
raphy 

ALLEN, Davip H 
an Aid to Pediatric Urography 

BETTGE, S., AND FEIGEL, G. Pathogenesis and 
Therapy of Renal Osteopathy (Renal Rick- 
ets) 

Jones, GEORGE H., ET AL. 


Use of Gastric Distention as 


Spontaneous Nephro- 
duodenal Fistula 

HAUBRICH, R., AND THURN, P. Pneumoretroperi- 
toneum in Tumors of the Adrenals 


The Blood Vessels 

PossaT1, L. Importance of Abdominal Aortog- 
raphy in the Study of Ischemic Syndromes of 
Lower Limbs ce 

Caccrart, A., AND FRassINeTI, A. Evaluation of 
the Radiologic Visualization of the Spleno- 
Portal Vein (Spleno-Portography ) 

Miscellaneous 

JimwEjJIAN, Y. Hydatid Disease. 

Technic 


JAcoBSON, BERTIL. Dichromatic Absorption Ra- 
diography. Dichromography 
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Mattsson, Ove. A Simple Method of Ensuring 
Correct Concentration of Barium Contrast 


Media 


WiLLNER, Otor. A Time-Marker for Urograms 


RADIOTHERAPY 


Low-BEER, B. V. A., ET AL. Directed Beam 
Therapy. II. Multiple Small Field Irra- 
diation of the Pituitary Gland, Pituitary 
Tumors and Other Intracranial Lesions. ... . 

Heat_y, CirypE A. Primary Plasma Cell Tu- 
mors of the Upper Air Passages with Particular 
Reference to Involvement of the Maxillary 
Sinus 

MILLER, ALDEN H., AND FIsHER, H. RUSSELL. 
Carcinoma-in-Situ of the Larynx. . 5 ete 

WARREN, KENNETH, W. Tumors of the Carotid 
Body 

Peters, M. VERA. Carcinoma of the Breast, with 
Particular Reference to Pre-operative Radia- 
tion 

BUSCHKE, FRANZ, AND CANTRIL, S. T. Results of 
Supervoltage Roentgenotherapy of Esopha- 
geal Carcinoma , 

SmiTHeRS, D. W. Facts and Fancies about Can- 
cer of the Lung 

CHURCHILL-Davipson, I. 
lated Rotation Therapy for the Treatment of 
Carcinoma of the Bronchus 

Di Rrenzo, S. Roentgen Therapy of the Small 
Intestine 

LovE, JESSHILL, ET AL. 
noma of the Cervix 

Uniformity of Dosage in Blad- 


A Technique of Simu- 


Management of Carci- 


DouGLas, Mary. 
der Carcinoma 

O’DonaGHUE, JAMES. Selection of the Far Ad- 
vanced Cancer Patient for Roentgen Therapy 
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BRUCER, MARSHALL. 
aging Research with Therapeutic Radioiso- 
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BAUMEISTER, CARL F. Radioiodine Tracer and 
Biopsy in the Diagnosis and Treatment of 
Hyperthyroidism 

SPECHT, NORMAN W., ET AL. Thyroid Carci- 
noma. Visualization of a Distant Osseous 
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During I'*! Therapy. 

McGrrr, E. M., AND HUTCHISON, JAMES H. Ra- 

Non-Endemic 


Observations 


dioactive-lodine Studies in 
Goitrous Cretinism 

WALTER, J. Radioactive Gold in Malignant Ef- 
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ately Advanced Carcinoma of the Prostate 
with Radioactive Gold 
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BoTHWELL, T. H., ET AL. 
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Transfusional Hemosiderosis 


RADIATION EFFECTS 


Guosn, A., ET AL. Gamma-Ray Output of Ra- 
dium 

Watrous, R. M., ET AL 
Diffraction Apparatus Simulating Infections 

Jones, Ira S., AND REESE, A. B. Focal Scleral 
Necrosis. A Late Sequel of Irradiation 

CARLSON, J. GORDON, ET AL. Mitotic Effects of 
Prolonged Irradiation with Low-Intensity 
Gamma Rays on the Chortophaga Neuroblast 

EIcHEL, HERBERT J., AND Rotu, JAYS. Effect of 
X-Irradiation on Nuclease Activity and Res- 
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.FurtTH, FRANK W., ET AL. The Treatment of 
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fusions 

BAXTER, HAMILTON, ET AL. Reduction of Mor- 
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THE HEAD AND NECK 


Angiography Following Cerebral Vascular Accidents. 
P. Mifka. Fortschr. a. d. Geb. d. Réntgenstrahlen 
78: 647-656, June 1953. (In German) 

The author reports his experience with cerebral angi- 
ography following cerebral vascular accidents (9 cases). 
Changes in the vascular pattern occur (1) in the region 
of the cervical portion of the internal carotid, (2) in the 
carotid siphon, and (3) in the region of the endocranial 
branches of the internal carotid. The internal carotid 
shows an increase in the number of curves and changes 
in caliber. The siphon often shows sclerosis and 
variations in caliber. In the endocranial distribution 
there are three types of alteration: (a) abnormally 
wide curving of the arterial branches, with a compara- 
tively large lumen and relative avascularity peripher- 
ally; () increased vascularity, with filling of the 
vertebral branches from the internal carotid, which 
appear abnormally wide; (c) arteriosclerosis of the 
branches of the internal carotid 

The author concludes that the localization and extent 
of the cerebral focus cannot be actually demonstrated; 
only the generalized changes noted above can be seen. 
On the phlebogram an encephalomalacic scar may be 
indicated by vascular stain 

Eight roentgenograms. 

JuLtus HEYDEMANN, M.D. 
Chicago, Ill. 


The Troell-Junet Syndrome. Sherwood Moore 
Acta radiol. 39: 485-493, June 1953. 

In 1938 Troell and Junet both reported examples of 
acromegaly complicated by thyroid toxicity and hy- 
perostosis of the skull. To Troell’s 2 cases (Svenska 
lak. tidning. 35: 763, 1938) and the 3 reported by Junet 
(Thése 1681, Genéve, 1938), the author adds 6. All 11 
patients were women. 

These cases form part of a larger group of idiopathic 
hyperostoses of the skull, which includes Morgagni's 
syndrome, Stewart-Morel syndrome, etc. 

Six roentgenograms. LAWRENCE A. Davis, M.D. 

University of Louisville 


Chordoma—Final Report and Re-Evaluation of 
Treatment. Henry B. Orton. Ann. Otol., Rhin. & 
Laryng. 62: 371-391, June 1953. 

In 1947, Imperatori reported a case of chordoma of 
the cervical vertebrae (Ann. Otol., Rhin. & Laryng. 56: 
271, 1947). The present paper recounts the subsequent 
history of the patient. 

A 62-year-old male had swallowing difficulty and lost 
40 pounds in a few months. Laryngoscopy revealed 
an obstructing mass slightly to the right of the mid- 
line, smooth and covered with normal mucosa. The 
hypopharynx was almost completely occluded. Roent- 
genograms showed the tumor to extend from the third 
to the sixth cervical level, protruding forward. Biopsy 
proved it to be a chordoma. The tumor was removed 
with the patient in the suspension laryngoscope. It 
was attached to the 4th cervical vertebra and had to be 
sharply dissected away. The mass was delivered 
almost intact. 

Fourteen months later there was clinical and roent- 
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genographic evidence of local recurrence of the tumor 
and an attempt was made to remove it through a sub- 
hyoid pharyngotomy. This necessitated laryngec- 
tomy. The growth was large and attached to the 
bodies of the 4th, 5th, and 6th cervical vertebrae, 
which were eroded. 

Three years later (fifty months following the first 
operation ) there was again evidence of recurrence, and a 
lateral pharyngotomy was performed. The growth was 
removed but it was evident that some was left behind, 
in the fourth cervical foramen. 

Approximately two years later the patient reported 
unsteadiness of gait, shoulder numbness, and a stiff 
neck. Roentgenograms showed pronounced rarefac- 
tion of the 3rd cervical vertebra, with some involve- 
ment of the 4th. There was marked osteoarthritic 
spurring. Myelography revealed a block in the spinal 
canal at the level of C-6. The patient soon experienced 
breathing difficulty and both legs became paralyzed. 
Laminectomy was performed, and tumor was removed, 
but it was evident that the vertebral bodies were in- 
filtrated. Death occurred on the following day 

Autopsy revealed chordoma of the body of the 
third cervical vertebra producing a pathologic fracture 
and pressing on the cord. There were atrophy and 
hemorrhage of the cord from the third cervical down. 

Eight roentgenograms; 1 photomicrograph; 1 
photograph of the postmortem specimen 

BERTRAM LEVIN, M.D 
Chicago, III. 


The Laminagram as an Aid in the Diagnosis of 
Diseases of the Larynx. LeRoy A. Schall, Alexander 
S. Macmillan, and Paul M. G. St. Aubin. Ann. Otol., 
Rhin. & Laryng. 62: 329-347, June 1953. 

At the time of this report, laminagraphy had been a 
routine procedure at the Massachusetts Eye and Ear 
Infirmary for one year. From this experience the 
authors feel that the procedure is of value in confirming 
the findings of both direct and indirect laryngoscopy, 
in furnishing a permanent visual record of the lesion, 
in determining the exact limits of the subglottic ex- 
tension, in visualization of the regression or extension 
of the disease during treatment by external irradiation, 
and as an aid in those patients with short, thick necks 
and a backward tilt of the epiglottis, who are difficult to 
examine under local or general anesthesia. 

The technical factors employed are target-to-film 
distance, 41.5 inches; target excursion, 14 inches; 
50 ma.; 48-58 kv.; 3 seconds exposure; intensifying 
screen with Potter-Bucky grid. 

The patient is positioned in such a manner that com- 
parable films may be obtained in succeeding sections 
and in Jater studies. He lies supine with his neck 
halfway between full flexion and full extension. The 
head is fixed with sandbags, and an adhesive plaster 
strap is placed under the chin and stuck to the sand- 
bags for additional stability. The beam is centered 
halfway between the laryngeal prominence and the tip 
of the chin. : : 

A number of laminagrams and accompanying line 
drawings are presented, illustrating the appearance of 
the normal larynx, chronic inflammation of the cord, 


and numerous tumors. BERTRAM LEVIN, M.D. 
Chicago, Ill 
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THE CHEST 


Agenesis of the Lung with Vascular Compression of 
the Tracheobronchial Tree. Herbert C. Maier and 
Wilbur J. Gould. J. Pediat. 43: 38-42, July 1953. 

The literature contains a number of reports of con- 
genital absence of one lung in infants, in whom death 
was attributed to this anomaly alone. Since an infant 
who has had a pneumonectomy performed for pul- 
monary disease may develop normally, one would not 
expect agenesis of one lung to produce serious complica- 
tions when no other anomalies are present. The 
authors present a case which suggests that an anom- 
alous course of the great vessels producing compres- 
sion of the tracheobronchial tree may be the factor re- 
sponsible for respiratory difficulty and death in some of 
these cases 

The patient was a premature infant with complete 
agenesis of the right lung, proved at surgery and 
autopsy. The single pulmonary artery to the left 
jung passed posteriorly to the bronchus rather than in 
its normal position on the anterior aspect of the pul- 
monary hilus. The aorta passed anteriorly to the 
trachea, and thus the bronchus was practically en- 
circled by these vascular structures. A roentgenogram 
obtained shortly before death showed angulation and 
compression of the trachea. Such vascular compression 
may not be obvious from postmortem examination 
alone, since after death the large arteries are no longer 
full and tense and do not demonstrate the compression 
which produces the symptoms. 

Four roentgenograms; 1 diagram. 

THEODORE E. Keats, M.D. 
University of California 


Lobar Obstructive Emphysema in Infancy Treated 
by Lobectomy. Herbert Sloan. J. Thoracic Surg. 
26: 1-16, July 1953. 

Severe obstructive emphysema in 4 infants, ranging 
from six days to eight months of age, was treated by 
lobectomy. In 2 patients the left upper lobe was in- 
volved, and in 2 the right middle lobe 

All of the infants had labored respirations, wheezing, 
cough, and cyanosis, commencing in early infancy. 
Antibiotics had been ineffectual in treatment. Roent- 
genography and fluoroscopy showed, in each instance, 
emphysema of a single lobe, so extensive as to fill the 
entire hemithorax and compress adjacent lung tissue. 
In 2 infants a shift of the mediastinum occurred with 
respiration, and in all the mediastinum was displaced to 
the side opposite the emphysema. 

These findings were considered to be indicative of 
obstructive emphysema, although on pathologic ex- 
amination of the resected lobes no specific bronchial 
obstruction was demonstrated. Marked generalized 
emphysema was found in all specimens, with no evi- 
dence of infection. The author postulates an ab- 
normal flaccidity of the bronchial walls, possibly the 
result of abnormal cartilage rings, as the cause of the 
obstructive phenomena. 

Each of the infants had temporary complete relief of 
respiratory distress following lobectomy, but in each 
there subsequently developed recurrent respiratory 
infections and a return of some of the original symp- 
toms. Roentgenograms in 2 instances following 
operation disclosed emphysema in other areas of the 
lung fields. The author suggests that the bronchial 
abnormality which caused the original lobar ‘“‘obstruc- 
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tion’’ involved other bronchi, and perhaps the entire 
bronchial tree to a lesser degree. 
Eight roentgenograms; 3 photographs; 2 photo- 


> 
ARTHUR S. Tucker, M.D. 
Cleveland Clinic 


micrographs. 


Pulmonary ‘‘Coin’’ Lesions. Harold Guyon Trimble. 
Dis. of Chest 23 : 634-644, June 1953. 

A definite diagnosis of the nature of pulmonary 
“coin’’ lesions usually cannot be established by labora- 
tory and x-ray procedures. Surgical exploration, re- 
moval of the nodule, and pathologic study are required. 
Various series cited by the author have shown 15 to 30 
per cent of these ‘‘coin’’ lesions to be malignant. In 
selected older age groups the percentage of malignant 
lesions has been as high as 70 per cent. 

Five cases are presented to illustrate that, while 
many ‘‘coin”’ lesions are of similar roentgen appearance, 
they represent a large variety of pathologic entities, 
including histoplasmosis, sarcoidosis, tuberculoma, 
bronchial adenoma, and carcinoma. Flecks of cal- 
cium within the lesion do not rule out the possibility 
that it may be malignant. 

Exploratory thoracotomy is a benign procedure of low 
risk and is indicated upon discovery of a “‘coin’’ lesion. 
Postponement of operation for further observation 
to detect evidence of growth of the lesion is hazardous. 
Agreement on these points is widespread among men 
skilled in treating diseases of the chest, but they are 
not so well appreciated by the general medical pro- 
fession and the public. Continued emphasis is neces- 
sary. 

Five roentgenograms; 5 photomicrographs. 

THEODORE E. Keats, M.D. 
University of California 


Tuberculoma of the Lung. A Riittimann and F. 
Suter. Schweiz. med. Wehnschr. 83: 591-600, June 
27, 1953. (In German) 

Although the word tuberculoma is scientifically a 
misnomer because the lesion is a granuloma and not a 
neoplasm, the term is now in common acceptance. 
Radiographically a tuberculoma is a more or less round, 
well delineated, usually solitary tuberculous focus 
from 1 to 6 cm. in diameter. Histologically it is an 
encapsulated tuberculosis pneumonia of limited extent 
and definite form, which, if progressing, tends to do so 
concentrically. 

In studying 87 tuberculomas in 77 patients, four 
modes of origin were noted: (1) from a larger, ill-de- 
fined tuberculous pneumonia, which encapsulates and 
as a result of cicatrization becomes small and round; 
(2) by the fusion of several disseminated foci with 
common encapsulation; (3) from a single secondary 
focus which shows successive stages of enlargement and 
scarification, perhaps the most typical origin; (4) 
from reactivation and enlargement of the primary 
focus. It is this last type that contains calcium 

A blocked cavity is not a tuberculoma. While the 
latter may break down to yield a cavity, and while 
both have a similar prognosis, strictly speaking a 
tuberculoma does not show generalized caseation 
necrosis. 

The pathologic specimen reveals a sharply demar- 
cated, gray and white node containing concentric 
lamellae of organized fibrous tissue. The spaces be- 
tween the layers are occupied by tuberculous pneu- 
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monia arrested in various stages of organization. In 
some regions the alveolar cells may still be recognized; 
in others only the elastic tissue may be retained, while 
elsewhere destruction may have gone on to caseation. 
There is a tendency for the various lamellae to be 
connected by fibrous bands. The whole tuberculoma 
thus consists of regions of pneumonia of different ages, of 
local areas of encapsulation within a larger capsule, 
and of limited areas of structureless, caseation necrosis. 

Clinically the lesions are solitary in 90 per cent of 
cases. When more than one are present, each tubercu- 
loma follows an independent course. 

The frequency of tuberculoma is unknown, though 
it is probably in the neighborhood of 2 per cent of all 
instances of adult type tuberculosis. The present 
series was culled from 8,000 sanatorium admissions. 
An increase in the incidence is occurring beyond what 
one would expect from increased radiography, sug- 
gesting either a decreased virulence of the bacillus or 
an increased host resistance. Retraction of the cap- 
sule, providing the smallest surface for the greatest 
volume, accounts for the round shape. The infra- 
clavicular portions of both upper lobes, the locale of 
Simon's infiltrates, provides the favorite site. The 
next most common location is the upper lobe apices, 
followed by the apices of the lower lobes, and last of all 
the bases. The age incidence is that of adult type 
tuberculosis, with an average age at time of initial 
diagnosis of twenty-nine years. 

This lesion is quite unpredictable in its course. Over 
a ten-year period 10 per cent of the authors’ cases 
healed with scarring, 41 per cent remained completely 
stationary, and 46 per cent exhibited activation. The 
last group were either progressing at the time of dis- 
covery or showed their enlargement within the first 
year after recognition. When active, a slow, concentric 
enlargement is the least to be feared. Quite hazardous 
is the phthisic breakdown with erosion into a bronchus, 
bronchogenic spread, and deterioration of the patient. 

The diagnosis of an active tuberculoma requires the 
demonstration of a coin lesion on the roentgenogram, 
an old film to prove that it is not a blocked cavity, and a 
positive sputum. The diagnosis of an inactive tuber- 
culoma is quite difficult, since one must not only prove 
its inactivity but also differentiate it from other 
nodular lung lesions. Radiographically, one should 
consider the characteristic location, concentric layering, 
the presence of calcium, the sharp demarcation, and 
lack of change over years of observation. 

If the probability is high that a given coin lesion 
under suspicion is a tuberculoma, the authors do not 
favor immediate resection. Since a tuberculoma is 
never the only focus in the lungs or the lymphatics, 
resection in itself does not guarantee a cure. A sta- 
tionary node under 3 cm. in diameter may be kept 
under observation. If it enlarges, the patient should 
receive sanatorium care for three months. Then, if 
the lung fields are otherwise intact, the lung segment 
should be resected. Although a tuberculoma that is 
active over a period of years can rarely be cured without 
resection, sanatorium care and antibiotics are still of 
value in such cases. This provides the necessary time 
to evaluate the disease, avoids the performance of 
non-curative surgery, and in some instances permits a 
natural remission. 

Thirty-one illustrations, including 26 roentgeno- 
grams; 5 tables. WILLIAM F. WANGNER, M.D. 
Royal Oak, Mich. 
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Cavernous Metastatic Pulmonary Carcinoma, 4 
Report of Two Cases. Emanuel Salzman, John H. 
Reid, and George I. Ogura. Dis. of Chest 23: 678 
685, June 1953. 

Metastatic carcinoma as a cause of pulmonary 
cavitation has been reported rarely. The authors re- 
view the literature and describe the clinical, roentgen, 
and pathologic findings in 2 cases. In one of these 
there was a spontaneous pneumothorax associated with 
metastasis from seminoma of the testis. The primary 
lesion in the second case was in the head of the pan- 
creas. 

Rapid growth of the metastatic pulmonary lesions 
with central necrosis and bronchial erosion would seem 
to be important factors in the pathogenesis of cavernous 
pulmonary metastases. 

Eight roentgenograms; 4 photomicrographs 

THEODORE E. Keats, M.D 
University of California 


A Case of ‘‘Pulmonary Adenomatosis’’ Emphasizing 
Diagnostic Considerations. Lawrence D. Amick 
J. lowa State M. Soc. 43: 219-225, June 1953 

A rather complete record of a patient with pulmonary 
adenomatosis who was followed for nearly two years 
(to autopsy) is given. There were repeated episodes 
of apparent inflammatory changes starting in the lower 
part of the right lung and finally spreading to involve 
most of both lungs. Response to multiple antibiotics 
was excellent on a temporary basis, but the changes in 
the lung fields never entirely cleared and gradually 
progressed with the recurring attacks. Attempts were 
made to rule out fungous infection and tuberculosis, 
and some cytologic studies for possible cancer were 
made without positive results. Bronchoscopy and 
bronchography were not done. In the main, the radio- 
logic impression was chronic relapsing interstitial 
fibrosis and pneumonitis. Autopsy showed extensive 
involvement of both lungs by pulmonary adenomatosis 
or alveolar-cell carcinoma. No metastases were found. 

[This article is well worth reading in its entirety, as a 
sharp reminder to all radiologists that any persisting 
so-called “chronic inflammatory disease’’ of the lungs 
should be regarded as carcinoma until proved other- 
wise.—B.S.K.] 

Eight roentgenograms; 2 photomicrographs 

BERNARD S. KALAyJIAN, M.D. 
Detroit, Mich. 


Mucocele, Congenital Bronchiectasis, and Bronchio- 
genic Cyst. Beatty H. Ramsay and Francis X. Byron. 
J. Thoracic Surg. 26: 21-29, July 1953. 

The authors present 3 cases (pulmonary mucocele, 
bronchogenic cyst, and combined congenital bron- 
chiectasis and bronchogenic cyst) which they consider 
to be the end-result of the same pathologic process. 
In each they demonstrated, by bronchoscopy or at 
thoracotomy, a thin bronchial septum, either intact or 
ruptured, along with distention of the tributary 
bronchi. The mucocele was an accumulation of clear 
mucus in the distended bronchi of the superior segment 
of the left lower lobe, the segmental bronchus of which 
was completely occluded by a smooth, translucent 
septum a 5 

The origin of the branching bronchogenic cysts, it 1s 
believed, is best explained on the basis of Mueller's 
theory (see Sante: Radiology 33: 152, 1939) of tem- 
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porary interruption of tubular growth at a certain stage 
of bronchial development. Progressive accumulation 
of secreted mucus produces cylindric distention of the 
blocked bronchial branches, a mucocele. If the atresic 
area breaks down at an early phase of distention, true 
congenital bronchiectasis results. If extreme disten- 
tion occurs before septal rupture, there is cystic dila- 
tation, unilocular or multilocular, with small blind 
outpouchings of the walls, which are the dilated termi- 
nations of the smaller bronchi. 

Other findings of interest include: (1) normal infla- 
tion-deflation of the alveoli belonging to the obstructed 
segments; (2) presence of an air-fluid level in one area 
of bronchial dilatation; (3) failure of repeated x-ray 
examination to demonstrate the branching mucocele. 
Five roentgenograms; 4 drawings. 

ARTHUR S. TucKER, M.D. 
Cleveland Clinic 


Pulmonary Paragonimiasis: A Review with Case 
Reports from Korea and the Philippines. Francisco T. 
Roque, Russell W. Ludwick, and J. Carroll Bell. 
Ann. Int. Med. 38: 1206-1221, June 1953. 

Pulmonary paragonimiasis, known variously as 
endemic hemoptysis, lung distoma, and pulmonary 
distomiasis, is due to the presence within the lung 
parenchyma of the oriental lung fluke, Paragonimus 
westermani. The geographical distribution has been 
limited mainly to the Philippines, Japan, Korea, and 
Formosa, and to some parts of China, India, South 
America, Africa, Nigeria, Thailand, and the Malay 
States. The recent global war, however, and the con- 
flict in Korea have exposed many American soldiers to 
endemic areas, and the possibility that the disease may 
be encountered in this country must be taken into 
consideration. Because of its rarity, it may be mis- 
diagnosed as pulmonary tuberculosis, bronchiectasis, 
or cystic disease of the lungs. 

The lesions are of four types: (1) non-suppurative; 
(2) tubercle-like, in which the abscess may contain 
caseous material; (3) suppurative; (4) ulcerative. 
The symptoms and physical findings depend upon the 
stage of the disease. After invasion of the lung paren- 
chyma has become fully developed, the following fea- 
tures are characteristically found: (1) hemoptysis, 
(2) the presence of opercular eggs in the sputum, and 
(3) positive findings in the chest roentgenogram. 
Shortness of breath, fever, malaise, fatigability, and 
anorexia may be present in patients with extensive 
pulmonary involvement. Eosinophilia is of common 
occurrence 

There are no roentgen findings which can be con- 
sidered typical of pulmonary paragonimiasis. The 
picture simulates that of pulmonary tuberculosis. 
The most common finding is a linear, patchy infiltra- 
tion, with a predilection for the bases and periphery of 
the lung fields. In cases with relatively recent onset of 
symptoms the appearance is not unlike that of an exuda- 
tive pneumonitis. Another frequent finding is a well 

defined area of rarefaction, usually not measuring over 
8 mm. in diameter, lying within a linear density. The 
constancy of the pattern on serial radiography, com- 
bined with its association in a healthy individual with 
sputum persistently negative for M. tuberculosis, 
establishes the diagnosis with relative certainty. 

Although small effusions are unusual, many of 
the chest roentgenograms have demonstrated varying 
degrees of plastic pleuritis. Calcification has been 
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noted in some areas of density ascribed to Paragonimus 
infestation, but the prevalence of tuberculosis among 
Koreans makes it impossible to evaluate such calcific 
lesions seen radiographically without parallel histo- 
pathologic examination. Frank cavitation has been 
found in only a small number of cases. 

The disease is extremely benign. Secondary anemia 
does not usually develop even after many years of 
periodic hemoptysis. Although pulmonary lesions 
constitute the primary pathologic process, involvement 
of virtually every organ system in the body has been 
recorded. 

Paragonimiasis is usually contracted in man by the 
ingestion of raw or poorly cooked fresh water crusta- 
ceans, such as crabs and crayfish. Clinical experience 
indicates that the disease may be due also to the in- 
gestion of contaminated drinking water. To date 
there is no known paragonimicidal agent. 

Two cases are reported, both of which were originally 
diagnosed as tuberculosis. 

Eight roentgenograms; 3 photomicrographs. 

STEPHEN N. TaGer, M.D. 
Evansville, Ind. 


The Clinical and Roentgenologic Picture of Chronic 
Pulmonary Toxoplasmosis. H.-J. Gombert. Fort- 
schr. a. d. Geb. d. Réntgenstrahlen 78: 728-731, June 
1953. (In German) 

Several tests for toxoplasmosis are briefly discussed. 
The Sabin-Feldman color test seems to be the most 
reliable, if the titer is higher than 1:36. The clinical 
picture varies, depending to some extent upon the age 
of the patient. Four types are recognized: (1) the 
infantile form, with the infection occurring in utero or 
shortly after birth, involving mainly the central nervous 
system; (2) the juvenile form, similar to an encephal- 
itis; (3) the toxoplasmosis of adults, which shows 
chiefly pulmonary symptoms; (4) cases which are 
practically symptomless, with neutralizing antibodies 
in the serum. 

The author describes a case in a 57-year-old female 
with an irregular band-like diffuse pulmonary infiltra- 
tion and enlarged hilar shadows. All tests were nega- 
tive except for a persistently positive Sabin-Feldman 
test. This led to the diagnosis of toxoplasmosis. The 
pulmonary infiltration is held to be non-specific, but a 
positive Sabin-Feldman color test may be helpful in 
arriving at a positive diagnosis. 

One roentgenogram. JULIUS HEYDEMANN, M.D. 

Chicago, Ill 


Endobronchial Lesions in Pulmonary Blastomycosis. 
Wilson Weisel and Francis B. Landis. J. Thoracic 
Surg. 25: 570-581, June 1953. 

Seven cases of pulmonary blastomycosis are re- 
ported. Common complaints were cough, chest pain, 
expectoration, and hemoptysis. Bronchoscopy re- 
vealed superficial mucosal ulceration and the retention 
of thick, tenacious, shiny mucoid secretion in the in- 
volved bronchial segments. Culture of the secretions 
revealed Blastomyces dermatitidis. 

Radiological features of the disease include exudative 
diffuse infiltrations, lobar atelectasis, cavity formation, 
and pleural effusion. In the healing phase, fibrotic, 
strand-like residues replace the earlier infiltrations. 

In 2 of the cases the localized pulmonary lesion was 
resected. Healing of the bronchial stump was satis- 
factory. The oral use of potassium iodide and aero- 
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solized ethyl iodide produced favorable responses. It 
is important to realize that pulmonary blastomycosis is 
but one manifestation of a systemic disease. 
Fourteen roentgenograms. 
RicHARD F. McC ure, M.D. 
Palos Verdes Estates, Calif. 


Bagasse Disease of the Lungs. Brief Review of the 
Literature and Report of Two Cases. Shaw McDaniel 
and John G. Hull. Texas State J. Med. 48: 820-823, 
December 1952. 

Bagasse disease, due to the inhalation of the dust of 
dry sugar cane, was first described by Jamison and 
Hopkins (New Orleans M. & §S. J. 93: 580, 1941). 
It is characterized by malaise, weight loss, fever, 
dyspnea, substernal pain, cough, variable sputum, 
occasional hemoptysis, and night sweats. Examina- 
tion reveals impaired percussion note, rales, rhonchi, 
cyanosis, and clubbing of the fingers. Laboratory 
study may show elevation of the sedimentation rate, 
leukocytosis, toxic granules, and sometimes poly- 
cythemia. The course varies from gradual clearing to 
residual fibrosis and death. 

Roentgenographically, the primary differential diag- 
nosis rests between miliary tuberculosis, carcino- 
matosis, fungous disease, and pneumoconiosis. Punc- 
tate infiltration merges with dense hilar shadows and 
hilar consolidation of such a non-specific nature as to 
preclude a diagnosis without an occupational history. 
Within two months after withdrawal of the patient 
from the hazard, radiographic resolution can be ap- 
preciated, and after six months the lung fields in the 
usual case are normal. 

Pathologically irregular spicules have been noted in 
the interstitial tissues with surrounding fibroblastic 
reaction. The alveolar cells in one instance were 
large, with foamy cytoplasm. Bronchiolitis and 
bronchiectasis, pulmonary and pleural fibrosis, bullous 
emphysema, and pneumonia were described in a fatal 
case. 

Two cases are reported from Texas. 

Four roentgenograms. 

MARSHALL B. Tucker, M.D. 
Oakland, Calif. 


Farmer’s Lung. T. C. Studdert. Brit. M. J. 1: 
1305-1309, June 13, 1953. 

“Farmer’s lung’’ is a peculiar type of pulmonary 
involvement caused by exposure to a dusty atmosphere 
containing large amounts of mold or fungus spores. 
It appears to be particularly prevalent in Northwestern 
England, where there is a high rainfall in the haying 
season and primitive methods of harvesting and storage 
are practiced. Six cases are reported. 

Clinically there is sudden onset of dyspnea, cough, 
slight fever, and cyanosis, within twelve hours of ex- 
posure. The course is fairly constant, and spontaneous 
clearing of the radiological picture and physical signs 
is usual in six to eight weeks. After the first two or 
three weeks, the breathlessness becomes less distressing, 
but during this period loss of weight and night sweats 
occur. After three months the patient appears to be 
well, but there is a tendency to recurrence on re- 
exposure. 

Chest films show overall opacity of both lung fields, 
fading in the areas of least involvement to a fine 
granular mottling. The apices, bases and extreme 
periphery are usually spared, as in uremic pulmonary 
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edema. Complete clearing was the rule in the author's 
cases. 

The nature of “farmer’s lung” is rather obscure. 
The most probable explanation seems to be that it is a 
toxic reaction to some breakdown product of fungal 
spores rather than a true fungous infection. There is 
some degree of individual sensitivity, since not al] 
persons exposed to the dust are affected. No tissue 
studies have been done so far to settle the question of 
etiology. The author points out the similarity of the 
condition to byssinosis, coniosporiosis, and weaver's 
cough. 

Two roentgenograms. Zac F. Enpress, M.D. 

Pontiac, Mich. 


Mediastinal Lipoma Simulating Cardiac Enlarge- 
ment. A. M. Gottlieb, L. J. Baer, and Prescott 
Jordan, Jr. J.A.M.A. 152: 908-910, July 4, 1953. 

A case of mediastinal lipoma simulating cardiac 
enlargement is presented. Only 2 such cases are be- 
lieved to have been reported previously. The patient 
was asymptomatic but had been rejected by the Navy 
on the basis of roentgenographic signs of cardiac en- 
largement. It was suspected, from the asymptomatic 
course and the absence of causative factors, that this 
enlargement was due either to an extracardiac anomaly 
or acardiactumor. Exploration was undertaken, anda 
lipoma was found in the anterior mediastinum at- 
tached to the pericardium beneath the pleura. The 
lipoma was excised, and postoperative roentgenograms 
showed a normal cardiac silhouette. 

Two roentgenograms. MELVIN H. Becker, M.D. 

University of Michigan 


General Population Roentgenographic Surveys: 
Subsequent Course of Persons Considered to Have 
Tuberculosis. Wendell R. Ames and Miller H. Schuck. 
Am. Rev. Tuberc. 68: 9-23, July 1953. 

A group of 656 persons with pulmonary tuberculosis 
is included in the present study; in each case the diag- 
nosis was made as the result of a chest roentgenographic 
survey. The cases were followed for an average of 2.7 
years. All persons with previous knowledge of pul- 
monary disease were excluded; this group had rela- 
tively advanced tuberculosis. Active disease was 
found more frequently in the young age groups than in 
older persons, but the frequency of progression was 
found to be fairly uniform in relation to the clinical 
status of the disease regardless of the age of the pa- 
tient. It is therefore believed to be important from a 
prognostic standpoint to evaluate each person clinically 
when the disease is discovered. The corrected mor- 
tality in the group with active tuberculosis is 4.6 times 
as great as in the group with disease which was not 
found to be active on the initial clinical examination, 
while the mortality from all causes in those not con- 
sidered to have active tuberculosis was no higher than 
in the general population. The mortality from tuber- 
culosis in the present study was found to be three times 
as high in the non-white as in the white population. 

Eight tables; 2 graphs. Joun H. Junt, M.D. 

Minneapolis, Minn. 


Technical Modification of Routine Chest Radio- 
graphs. Robert W. Currie. J.A.M.A. 152: 1230- 
1231, July 25, 1953. 

The author suggests that the marginal 3 or 4 inches 
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of a 14 X 17-inch film not utilized by the thoracic 
shadow be used for recording the apical lordotic image. 
A piece of masking lead is cut to fit the front of the cas- 
sette holder so that the lower 4 inches of the film is not 
exposed. With this lead in place the conventional view 
is obtained. The cassette is then turned end for end (or 
upside down), and a larger piece of masking lead to 
cover the initially exposed film area (14 by 13 in.) is 
placed in the front of the cassette holder. The patient is 
then placed for the lordotic view in the anterior poster- 
jor position with the dorsal spine hyperextended, the 
shoulders rolled forward, and the feet about 12 to 18 
in. away from the base of the cassette holder. If the 
line formed by the superior margin of the clavicle is on a 
level with the upper film margin, the positioning is 
usually satisfactory. It is felt that the added time and 
effort needed to record the apical lordotic view are jus- 
tified to eliminate this blind spot on survey chest roent- 
genograms. 
Tworoentgenograms. MELVIN H. BEcKER, M.D. 
University of Michigan 


Use of the Rabbit in Experimental Tuberculosis. 
I A Visual Method of Evaluation of Antituberculous 
Agents by Serial Chest Roentgenograms. William 
Steenken, Jr., Emanuel Wolinsky, Leonard J. Bristol, 
and William J. Costigan. Am. Rev. Tuberc. 68: 
65-74, July 1953 

A relatively rapid method using rabbits for prelimi- 
nary evaluation of the various antituberculous drugs 
is presented. Chest roentgenograms are taken on the 
animals before the beginning of the experiment, and the 
tuberculous disease is produced by intravenous injec- 
tion of the organism. Treatment is started when the 
pulmonary disease reaches the desired stage as de- 
termined by subsequent roentgenograms (widespread 
miliary tuberculosis in the present study). In this 
manner a relatively uniform type of disease can be 
studied in a short time to evaluate the various anti- 
tuberculous agents. It is also possible to study the 
effect of the agents on the cavitary and caseous lesions 
in rabbits, which are similar to the lesions seen in man. 
These studies are used to complement knowledge of 
the drugs’ behavior in experimentally infected guinea- 
pigs and mice. 

Twenty-four roentgenograms; 1 photograph; 1 
table. Joun H. Juni, M.D. 

Minneapolis, Minn. 


Mortality of Persons with Photofluorograms Sug- 
gestive of Cardiovascular Disease. George W. Com- 
stock. New England J. Med. 248: 1045-1050, June 
18, 1953. 

A follow-up study of cases of possible cardiovascular 
abnormalities discovered in a mass survey conducted in 
Muscogee County, Ga., was carried out to determine if 
such surveys could select the persons who would subse- 
quently die of cardiovascular causes. 

Of 43,429 persons over the age of fifteen, 739 (1.7 
per cent) showed cardiovascular abnormalities on the 
photofluorograms. The incidence was higher in males 
then in females, and in Negroes than in whites. Three 
and one-half years later 116 (15.7 per cent) of this 
group had died. Deaths for the group negative for 
cardiovascular disease in that period numbered 661, or 
1.52 per cent. 

In comparing the figures for Negroes and whites, it 
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was found that, although cardiovascular disease was 
much more prevalent in the Negro, the whites tended 
to die considerably sooner after the detection of ab- 
normalities, apparently indicating that Negroes live 
longer with cardiovascular disease. Sixty-three per 
cent of the white suspects died within a year, as com- 
pared to 25 per cent of the Negroes. 

The survey by no means discovered all those who 
were to die of cardiovascular causes, since nearly three- 
fourths of such deaths occurred in those whose films 
were interpreted as negative. Nor did the analysis 
show to what extent death and disability can be de- 
layed or prevented in patients with abnormalities 
demonstrable on chest photofluorograms. The dif- 
ference in the death rate for the abnormal group and 
that of the normal is certainly significant, especially 
since the author admits that the person who read the 
films did not have specialized training in cardiovascular 
disease. 

Five tables. Zac F. ENpress, M.D. 

Pontiac, Mich, 


Congenital Tricuspid Atresia. Roy Astley, J. S. 
Oldham, and Clifford Parsons. Brit. Heart J. 15: 
287-297, July 1953. 

Fifteen cases of tricuspid atresia and 1 of tricuspid 
stenosis are presented and analyzed for comparison 
with the findings in other series. Seven of the patients 
had associated transposition of the great vessels. 

Cyanosis usually appeared early, but 1 patient died 
at five weeks of heart failure without ever being cy- 
anotic. Clubbing and polycythemia developed in 
those who survived long enough. Congested and pul- 
sating neck veins were a prominent diagnostic sign, 
as well as liver engorgement [back-pressure from the 
obstruction at the tricuspid valve]. 

Clinically the authors were unable to distinguish be- 
tween those with transposition and those without, or 
between those with anemic and those with congested 
lung fields. Murmurs varied. 

All but 1 of the 11 patients for whom electrocardio- 
grams were obtained showed left axis deviation; 1 
showed unexplained right axis deviation 

Radiographically the authors divided their series into 
2 groups according to the vascularity of the lungs. In 
the 10 cases with reduced vascularity (including 3 
with transposition) there was concavity or flatness of 
the middle third of the left cardiac border, with a 
tendency to “squareness”’ of the lower third in 5 of the 
10. The great vessel shadow was narrow in 7, and the 
right heart border extended only slightly to the right 
of the spine in the same number. The right anterior 
oblique position gave no evidence of left atrial enlarge- 
ment in the 4 children examined. In the left anterior 
oblique position the anterior border never bulged—it 
was normal or flat—while the posterior border was 
prominent, with a ‘“square’’ appearance similar to that 
in the frontal view 

In the group with increased lung markings, the 
middle third of the left heart border in the postero- 
anterior view was concave in some but prominent in 
others. Only 1 of the 6 in this group showed a “‘square”’ 
lower third. Only 1 showed narrowing of the great 
vessels. In 4 there was slight extension of the right 
heart border to the right of the spine, and in 1 of these 
the border was slightly concave. In 2 instances the 
enlarged left atrium was seen through the heart shadow 
as a rounded opacity. In the right oblique position, 
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only 1 showed no evidence of left atrial enlargement. 
In the left oblique, 1 showed the “‘square’”’ posterior 
border while in 1 there was no apparent left ventricular 
enlargement. In 2 there was a forward bulge of the 
upper part of the anterior border, possibly because of 
right atrial enlargement. [The authors did not look 
for paradoxical pulsation, which could have confirmed 
this point.] 

Comparing the findings in their series with a group 
of cases of tetralogy of Fallot, the authors conclude 
that the ‘‘square’’ shape in the frontal and left anterior 
oblique views is the best differentiating sign. Other 
helpful points are: a narrow vascular pedicle, flat or 
concave right border, flat anterior border in the left 
oblique view, and enlargement of the left auricle. 
Angiocardiography showed the latter sign (left auricle 
enlargement) to be the reason for the ‘‘square’’ shape. 

The vascularity of the lung fields proved to be the 
best criterion for surgery since, whether transposition 
was present or not, the patient could benefit if it was 
possible to increase the flow of blood to the lungs. 
When the lungs are already congested, it means that the 
pulmonary artery arises from the left ventricle and is 
not stenosed (no indication for surgery). 

Six roentgenograms; 2 electrocardiograms; 18 
tracings; 2 tables. Zac F. ENpress, M.D. 
Pontiac, Mich. 


Atrial Septal Defects in Children. An Angiocardio- 
graphic Study. John Lind and Carl Wegelius. Cir- 
culation 7 : 819-829, June 1953. 

The angiocardiographic technic used by the authors 
has as its essential feature synchronous roentgenography 
in two planes at the rate of 10 to 12 exposures per second 
in each plane, with precise registration of the time of 
the exposures on a simultaneously recorded electro- 
cardiogram. With this procedure, they demonstrated 
clearly atrial septal defects in infants, as well as patency 
of the foramen ovale in normal newborn babies (less 
than twelve hours after delivery). They discovered 
that, unless the defect was very large, the medium 
had to be injected so as to reach the heart through the 
inferior vena cava in order to appear in the left atrium. 
In a series of 150 infants known or believed to have 
congenital heart disease, atrial septal patency was 
demonstrated in 30 (20 per cent). In many cases ob- 
servations as to the size, location, and pathologic 
physiology of the defect were possible. 

Angiocardiography was also carried out on human 
fetuses removed by cesarean section in cases of legal 
abortion. The observations confirmed animal ex- 
periments in showing that most of the blood from the 
inferior vena cava is shunted through the foramen ovale 
to the left atrium. The bidirectional nature of some 
shunts was shown by the demonstration of the medium 
in the left atrium in the early films, with subsequent 
opacification of the right atrium after the bulk of the 
medium reached the left side of the heart. 

The authors believe that the increased pressure 
secondary to the injection accounts for the fact that so 
many atrial septal defects have been demonstrated as 
showing right-to-left shunts even though the usual 
direction must be left-to-right (in the absence of pul- 
monary stenosis or tricuspid atresia). 

The angiocardiograms (25 in number), even on the 
fetus, are clearly reproduced and well worth seeing in 
the original article. Zac F. ENprREss, M.D. 
Pontiac, Mich. 












ABSTRACTS OF CURRENT LITERATURE April 1954 





Localized Interlobar Effusion in Congestive Heart 
Failure. William Weiss, Katharine R. Boucot and 
William I. Gefter. Ann. Int. Med. 38: 1177-1186, 
June 1953. 

Localized interlobar effusion due to congestive heart 
failure (“vanishing tumor’’ of the lung) is thought to 
be rare. The purpose of this paper is to estimate the 
prevalence and to discuss the recognition of this en- 
tity. 

During 1951, 33,084 photofluorograms (70 mm.) 
were taken by the Philadelphia General Hospital survey 
unit. The individuals surveyed included hospital 
admissions, receiving ward and dispensary patients, 
groups of employees, hospital visitors, etc. All films 
considered as showing significant abnormalities were 
reviewed by a chest specialist. Criteria for suspicion 
of ‘‘vanishing tumor’’ were an enlarged heart or abnor- 
mal cardiac silhouette and a density in the region of 
one or more of the interlobar fissures, especially on the 
right side. The diagnosis of localized interlobar effu- 
sion due to congestive heart failure was confirmed by 
demonstrating the disappearance of the lesion as con- 
gestive heart failure improved with therapy. 

Five proved cases of ‘‘vanishing tumor” were dis- 
covered. The ages of the patients ranged from forty- 
six to seventy-six years. All but 1 were males. 
Four had underlying hypertensive or arteriosclerotic 
heart disease, and 1 was rheumatic. The interlobar 
effusions were all on the right side: 3 in the transverse 
fissure and 2 in the oblique fissure. A previous history 
of pleurisy was obtained in only 1 patient. In no 
instance was the true nature of the pulmonary ab- 
normality recognized on the initial survey reading. 

Two of the 5 patients died and the postmortem 
findings supported the thesis that ‘‘vanishing tumor” 
of the lung occurs in patients with congestive heart 
failure and obliterative pleuritis. Apparently it is to 
be found only in cardiac failure of sufficient degree to 
allow the accumulation of pleural fluid. 

The diagnosis of “‘vanishing tumor”’ is important for 
therapy. Lateral chest films will facilitate prompt rec- 
ognition. Such films are of aid in determining whether 
a collection of fluid is in the plane of a fissure. When 
the fluid is in the oblique fissure, it is hazier and less well 
demarcated than a collection in the transverse fissure 
as seen on the postero-anterior roentgenogram. In 
the oblique fissure, the fluid is spread out in a plane 
which is not parallel to the direction of the x-rays as 
they pass through the chest. 

Following treatment, clinical evidence of congestive 
failure generally disappears prior to the disappearance of 
the interlobar effusion. Since the effusions are buried 
in the fissures, physical signs of their presence cannot be 
detected. The presence of a ‘‘vanishing tumor” may 
be a subclinical sign of congestive failure. 

Seven roentgenograms; 3 diagrams; 2 tables. 
STEPHEN N. TaGER, M.D. 

Evansville, Ind. 


Cysts About the Pericardium. Carl Davis, Jr. 
John Dorsey, and Edward Scanlon. Arch. Surg. 67: 
110-121, July 1953. ; 

The authors record their experience with 2 patients 
who were observed with masses in the mediastinum 
which at operation proved to be cysts lying adjacent to 
the pericardium. These cysts are characteristically 
filled with clear watery fluid and are lined by mesothe- 
lium or endothelial-like cells. 
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In the first case recorded, initial roentgenograms 
revealed an increased density at the level of the 
hilus of the right lung which was seen to pulsate, 
fluoroscopically. It was thought to represent an 
aneurysm of the ascending aorta. Re-examination 
a year later revealed a similar mass which appeared to 
pulsate synchronously with the cardiac beat but was 
not considered to be part of the ventricular wall. A 
pericardial cyst was considered. At operation a cystic 
mass was found in the anterior mediastinum attached 
to the pericardium. 

In the second case, a rounded area of increased den- 
sity was demonstrated roentgenographically in the 
left cardiophrenic angle anteriorly. No pulsation was 
observed fluoroscopically. Operation revealed a thin- 
walled cyst in the left cardiophrenic angle without 
attachment to the diaphragm or to the lung. 

In neither of these cases was there any direct commu- 
nication with the pericardial sac. Both cysts were re- 
moved intact and histologically were consistent with 
pericardial cysts. 

The authors give a thorough résumé of the literature 
on pericardial cysts and point out the importance of an 
early diagnosis and the necessity for thoracotomy to 
establish their identity. The conditions with which 
they may be confused are usually of a much more 
serious nature. 

Six roentgenograms; 2 photographs; 2 photomicro- 
graphs. RosBertT H. LEAMING, M.D. 
Memorial Center, N. Y. 


Transposition of the Great Vessels. John D. Keith, 
C. A. Neill, Peter Vlad, R. D. Rowe, and A. L. Chute. 
Circulation 7: 830-838, June 19353. 

From a study of 44 typical cases of complete trans- 
position of the great vessels (31 in males; 13 in fe- 
males) the authors have evolved what they believe to 
be a characteristic and readily diagnosable clinical 
picture. It is of more than academic interest to make 
the diagnosis, since surgical technics for correction are 
being worked out, making use of artificial heart-lung 
preparations to maintain circulation and oxygenation. 
The technic is not yet perfected, but work is con- 
tinuing. 

Prognosis in complete transposition is naturally 
grave; 50 per cent of the children in the present series 
died within the first month of life, and the average age 
at death was three months. The condition must 
therefore be recognized early if lives are to be saved. 

Cyanosis is usually intense and increases on crying 
but is only partly relieved by administering oxygen. 
One third of the patients had no murmurs and in 
practically none of these was there an interventricular 
septal defect. All had a patent foramen ovale, 2 had 
auricular septal defects, 18 had ventricular septal de- 
fects, and 25 a patent ductus arteriosus. [Some such 
defect is obviously necessary to maintain extrauterine 
life with complete transposition of the great vessels.] 

One of the most striking points in the diagnosis is 
the rapid increase in the size of the heart as shown by 
serial films, even when taken a few weeks apart. The 
shape is characteristic for hypertrophy and there is 
usually narrowing of the great vessel shadows and in- 
crease in the hilar shadows. Angiocardiography will 
confirm the diagnosis by showing the aorta arising di- 
rectly and filling immediately from the right ventricle. 
Electrocardiography showed consistent right axis devi- 
ation in the authors’ series. 
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A brief account of the surgical problems is given; 
details are to be published separately. 

[This article is well worth consulting in the original 
for the many serial and individual tracings of the 
cardiac silhouettes. ] 

Nine figures, including 2 roentgenograms and 44 
film tracings. Zac F. ENpREss, M.D 
Pontiac, Mich. 


Dissecting Aneurysms of the Thoracic and Ab- 
dominal Aorta. Report of Six Cases, with a Discussion 
of Roentgenologic Findings and Pathologic Changes. 
Gwilym S. Lodwick. Am. J. Roentgenol. 69: 907-925, 
June 1953. 

Much of this paper is based upon the literature, 
though the author refers to his own series and reports 
6 cases. 

Two types of dissecting aneurysm of the aorta are 
recognized. The classical type is characterized by 
widespread necrosis of the media, often with extensive 
dissection of the coats. The chief sites of internal 
rupture are the ascending aorta, a few centimeters 
above the aortic valve, and the descending aorta near 
the isthmus and ligamentum arteriosum. These two 
points are the junctions of the relatively immobile 
portions of the aorta with the less firmly supported 
arch. The generally accepted view is that dissection 
precedes rupture, though there are those who are at 
variance with this opinion. External rupture may 
take place into the pericardial sac, pleura, esophagus, 
mediastinum, pulmonary artery, right auricle, peri- 
toneal cavity, and the retroperitoneal tissues. 

Dissecting aneurysms of arteriosclerotic etiology re- 
sult from senile sclerosis of the media and atherosclero- 
sis of the intima of the aorta. Changes are most severe 
at the bifurcation of the aorta and in areas where the 
aorta is most rigidly attached. Dissection and rupture 
occur when the circulating blood gains access to the 
weakened media through the ulcers and fissures of the 
areas of intimal atherosclerosis. The extent of the 
dissection is minimal, and rupture, if it occurs, is 
located near the primary intimal lesion. This type of 
aneurysm is not as often fatal as the classical type. 

The onset of dissection often follows some activity 
or emotion producing a sudden elevation of blood 
pressure. There is usually severe, tearing, shocking 
pain originating in the chest and extending into the 
abdomen. The distribution and severity of the pain 
are in direct ratio to the extent of the dissection. If 
the patient survives the initial attack, other symptoms 
will appear as the dissection extends. The blood pres- 
sure may again rise. The pulses may be of unequal 
volume in opposite extremities, and asynchronous. 
The heart is usually enlarged, and pleural effusion may 
occur. When the dissection occurs in the abdominal 
aorta, the pain is usually localized to the abdomen and is 
often accompanied by rigidity and tenderness. 

Roentgen examination by itself seldom leads to a 
diagnosis of dissecting aneurysm, but requires correla- 
tion with the history and physical findings. The two 
significant roentgen signs are sudden increase in the 
size of the supracardiac shadow and a demonstrable 
increase in the thickness of the aortic wall. The‘outer 
margin of the wall is delineated by the contrasting 
pulmonary shadows. Intimal calcification is of partic- 
ular value in determining the inner margin. Measure- 
ments approaching 1.0 cm. are suggestive of a dissecting 
aneurysm. Aortography, laminagraphy, and _retro- 
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peritoneal injection of air have been suggested as aids to 
diagnosis. 

Of the cases reported by the author, 3 were of the 
classical type, and the average age of the patients was 
32.6 years. The average for the 3 cases of arterio- 
sclerotic aneurysm was over seventy years. 

Thirteen roentgenograms; 7 photographs and photo- 
micrographs. RICHARD F. McCuure, M.D. 
Palos Verdes Estates, Calif. 


Valvular Stenosis as a Cause of Death in Surgically 
Treated Coarctation of the Aorta. George Jacobson, 
Richard S. Cosby, George C. Griffith, and Bertrand W. 
Meyer. Am. Heart J. 45: 889-897, June 1953. 

The authors present 3 cases emphasizing the poor 
prognosis of patients operated upon for coarctation of 
the aorta in the presence of coexisting aortic, subaortic, 
or mitral disease. 

The first case was that of a 2-year-old boy in whom a 
preoperative diagnosis of coarctation with interven- 
tricular septal defect was made. Angiocardiography 
revealed a large left auricle, which retained the contrast 
medium for a longer time than usual. The patient 
died during surgery. Autopsy revealed the coarctation 
and a mitral stenosis, but no interventricular septal 
defect. 

In the second case, that of a 7-year-old boy, a diag- 
nosis of bicuspid aortic valve or aortic or subaortic 
stenosis coexisting with coarctation of the aorta was 
made. The coarctation and a poststenotic dilatation 
were demonstrated by retrograde aortography by way 
of the left common carotid artery. The constricted 
segment was excised, and an end-to-end anastomosis 
performed. The child died three hours after surgery. 
Autopsy revealed a subaortic stenosis. 

The third case was that of a 38-year-old man whose 
chest roentgenogram revealed evidences of coarctation, 
viz., notching of the ribs, left ventricular enlargement, 
and flattening of the aortic knob. Calcification of the 
aortic valve, seen on a review of the films after death, 
was overlooked. Retrograde aortography was at- 
tempted, but the constricted segment was not demon- 
strated, since the descending aorta was not visualized. 
The internal mammary artery was dilated and tortuous. 
The preoperative diagnosis was coarctation and possibly 
an associated anomaly of the aortic valve. At opera- 
tion, a coarctation was found below the subclavian 
artery. It was excised and the segments of the aorta 
anastomosed. The patient died the next day. At 
autopsy, the aortic valve was found to measure 4 cm 
in diameter; it was bicuspid, markedly calcified, and 
stenosed. 

Coarctation of the aorta is frequently accompanied 
by other congenital cardiac anomalies, such as bicuspid 
aortic valve, anomalous origin of vessels from the arch, 
persistent left superior vena cava, defects of the aortic 
septum, and subaortic stenosis. The abnormalities 
of the vessels are of relatively little clinical significance. 
The valvular anomalies are of major importance. 
Gross (Circulation 1: 41, 1950. Abst. in Radiology 
55: 914, 1950) reported 11 deaths in a series of 100 
patients operated upon for aortic coarctation; in 5 of 
the fatal cases there was an associated cardiac lesion. 
In the authors’ experience, the only deaths incident to 
operation were the 3 reported here. The fact that in 
each of these there was associated severe valvular dis- 
ease is held to substantiate Gross’ conclusion that 
“operations for correction of a coarctation should be 












ABSTRACTS OF CURRENT LITERATURE April 1954 





avoided in persons who have significant rheumatic 
valvular disease, serious conduction system disorders, 
or advanced degrees of aortic insufficiency.” 

Valvular lesions associated with coarctation may be 
difficult to demonstrate radiologically. In most cases 
of mitral stenosis there will be a typical murmur, and a 
large left auricle can He observed by conventional 
roentgenography and ugroscopy, Angiocardiography 
may help in some cas¥s. Angiocardiography may 
also be useful in an occasional case of subaortic stenosis, 
though it failed to show either the dilatation of the 
ascending aorta or the stenosis in the authors’ case. 
Visible calcification of the aortic valve is almost pathog- 
nomonic of calcific aortic stenosis, but in the absence of 
calcification a roentgen diagnosis is difficult. 

If valvular lesions complicating coarctation are to be 
recognized preoperatively and unnecessary surgical 
deaths avoided, then careful attention must be given to 
the unusual clinical features with which they are as- 
sociated. 

Seven roentgenograms. 

HENRY K. Taytor, M.D. 
New York, N. Y. 


Tetralogy of Fallot with Unilateral Pulmonary 
Atresia. A Clinically Diagnosable and Surgically 
Significant Variant. Alexander S. Nadas, Harold D. 
Rosenbaum, Martin H. Wittenborg, and Abraham M. 
Rudolph. Circulation 8: 328-336, September 1953. 

The authors report 4 cases of tetralogy of Fallot 
complicated by atresia of one pulmonary artery with 
associated dilatation of the other. The left artery 
was atretic in 3 patients, and the right in 1 with dextro- 
cardia. 

The occurrence of pulmonary atresia practically 
precludes the possibility bf doing any shunting proce- 
dure, since the only pulthonary artery present would 
have to be occluded during the performance of the an- 
astomosis. 

Plain films and angiocardiography showed markedly 
diminished vascular markings on one side and evidence 
of pulmonary vascular engorgement on the other. 
In all cases there was a loud systolic murmur along the 
sternal margin on the side opposite the atresia. This 
contrasts with the usual location of the murmur in 
tetralogy of Fallot along the left sternal border. 

Autopsy findings were available on only 1 patient, 
who died following exploratory surgery. In this case 
there was complete absence of the left pulmonary 
artery. a: 

Eight roentgenograms; 6 drawings; 1 phonocardio- 
gram; 1 table. Zac F. Enpress, M.D. 

Pontiac, Mich. 


The Angiocardiogram in Fallot’s Tetralogy. James 
B. Lowe. Brit. Heart J. $5: 319-329, July 1953. 

Fifty angiocardiograms in the tetralogy of Fallot 
were analyzed to determine what this procedure 1S 
capable of demonstrating. ; : 

A right-to-left shunt and pulmonary stenosis, while 
not necessarily diagnostic of Fallot’s tetralogy, are 
the basic angiocardiographic findings. In most of the 
cases in this series a right-to-left shunt was shown by 
early opacification of the proximal thoracic aorta. 
Occasionally premature aortic filling was not con- 
vincingly demonstrated, and the only certain evidence 
of the small shunt was faint opacification of a subclavian 
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In these circumstances, filling of the systemic 
vessel might not be visible until the second film, but in 
all other cases both the aorta and pulmonary artery 
were first visualized on the same film. Early opacifica- 
tion of the left ventricle was observed in less than half 
the cases and was usually faint. In pulmonary stenosis 
with an atrial septal defect but an intact ventricular 
septum, the left ventricle shadow is definitely more 
dense, although the simultaneous opacification of the 
aorta and pulmonary artery is no different than in the 


artery. 


tetralogy of Fallot. 

With the author's technic he was not sure of demon- 
strating the actual pulmonary stenosis [timing of ex- 
posures was not precise], but visualization of an in- 
fundibular chamber sometimes gave indirect evidence. 
The size and degree of opacification of the pulmonary 
arteries varied greatly. 

In 18 cases of the 50 the site of the stenosis was de- 
termined at surgery or autopsy, but in only 3 of the 18 
could angiocardiography clearly indicate whether the 
stenosis was valvular or infundibular. In 8 cases the 
site of the stenosis was indirectly suggested. 

In general, it was found that angiocardiography 
added little to the clinical assessment of the patient 
and could not be depended on to make the diagnosis 
alone. It was helpful, however, in ruling out other 
conditions and in confirming the shunt. If a right 
aortic arch was found, it was good evidence for a diag- 
nosis of tetralogy. Angiocardiography alone could not 
differentiate between Eisenmenger’s complex and 
tetralogy 

Sixteen roentgenograms; 1 table. 

Zac F. Enpress, M.D. 
Pontiac, Mich. 


Congenital Absence of a Main Branch of the Pul- 
monary Artery. Israel Steinberg, Charles T. Dotter, 
and Daniel S. Lukas. J.A.M.A. 152: 1216-1218, July 
25, 1953. 

Two cases of congenital absence of a main branch of 
the pulmonary artery without serious cardiac and great 
vessel anomalies are reported. Both patients were 
asymptomatic. This is explained by the mild respira- 
tory and cardiovascular disability observed on pul- 
monary function and cardiac catheterization studies. 
The ages of the patients (fifty-three and twenty-six 
years) and their continued well-being during follow-up 
suggest that the prognosis is favorable, barring any 
complicating disease of the ‘‘good’’ lung. 

Absence of a main branch of the pulmonary artery 
may be suspected when a conventional roentgenogram 
of the chest reveals over-distention of one lung, with 
mediastinal herniation, and hypoplasia and diminished 
vascularity of the opposite lung. Angiocardiography 
will confirm the diagnosis. 

Five roentgenograms; 3 tables. 

MELVIN H. Becker, M.D. 
University of Michigan 


Tomographic Study of the Pulmonary Veins in 
Mitral Disease. J. Moniz de Bettencourt, Aleu Sal- 
danha, and J. C. Barreto Fragoso. J. belge radiol. 
36 : 263-275, 1953. 

The pulmonary veins of 50 patients with mitral 
disease were studied by tomography and classified as: 
(1) small; (II) medium; (III) large or dilated. In the 
majority of the patients with sinus rhythm the veins 
were of Group III; with auricular fibrillation they were 
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usually classed as Group I. Patients with a small left 
auricle as a rule had sinus rhythm, and those with a 
large left auricle had auricular fibrillation. 

Patients with elevated pulmonary capillary pressure 
had prominent pulmonary arteries and slender pul- 
monary veins. The authors believe that this is ac- 
counted for by a heightened venous tonicity. 

Four tomograms; 2 tables. 

CHARLES M. Nice, M.D. 
University of Minnesota 


Persistent Left Superior Vena Cava Draining the 
Pulmonary Veins. Frances Gardner and Samuel 
Oram. Brit. Heart J. 15: 305-318, July 1953. 

In the past three years the authors found 4 cases in 
which all or part of the pulmonary veins emptied into 
the right atrium by way of a persistent left superior 
vena cava. When all the veins empty into the right 
side, there must be patency of the atrial septum to allow 
blood to reach the left heart. The greatly increased 
work of the right ventricle causes marked hypertrophy 
of its wall, and the increased flow of blood dilates the 
pulmonary vessels. 

In the 3 cases in which all the pulmonary veins 
drained into the left superior vena cava, both right and 
left superior venae cavae were greatly dilated, appearing 
as a large circular mass overlying both the aorta and 
pulmonary artery. In the 1 case in which only part 
of the veins had this anomalous drainage, there was 
bulging of the superior vena cava only on the right side 
and enlargement of the heart and pulmonary vessels 
was less marked. 

Cyanosis was slight or absent in all cases, and only 1 
patient showed slight finger clubbing. Cardiac cathe- 
terization confirms the diagnosis, since in no other 
condition would one find arterial blood in the left 
innominate vein or left superior vena cava. Without 
catheterization, there could be some confusion with 
large septal defects and in the postero-anterior view 
an enlarged thymus could simulate the condition. 

Surgery (transplantation of the left superior vena 
cava) was attempted in 1 instance, but the left auricular 
appendage was so atrophic that anastomosis could not 
be performed. 

Eleven roentgenograms; 4 electrocardiograms; 1 
photograph; 6 drawings; 4 tables. 

Zac F. Enpress, M.D. 
Pontiac, Mich. 


THE BREAST 


Roentgenographic Diagnosis of Calcification in 
Carcinoma of the Breast. J. Gershon-Cohen, Helen 
Ingleby, and M. B. Hermel. J.A.M.A. 152: 676-677, 
June 20, 1953. 

Granular or psammomatous deposits of calcium 
sometimes occur in malignant breast lesions. These 
deposits may be clustered within a single lesion, or 
they may be dispersed into the surrounding structure. 
Rarely, they may be found diffusely permeating a 
breast in the absence of a primary focus and are thus 
the only indication of an otherwise occult malignant 
infiltration. 

Another form of calcification that may be seen both 
in malignant tumors and elsewhere in the breast 
represents small sclerotic arteries. Calcification in 
these small vessels may be recognized by two parallel 
rows of increased density corresponding to the vessel 
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walis. A calcified vascular pattern is, therefore, quite 
different from the irregular clusters of calcified par- 
ticles characteristic of malignant growth. 

Calcification due to phleboliths is not easily confused 
with that of tumors, as the former are usually few in 
number and sparsely scattered along the course of the 
veins, which are readily seen on the x-ray films. Fur- 
thermore, phleboliths are larger and smoother in outline 
than the punctate deposits of malignant processes. 
Fibroadenomas of the breast also contain calcified 
deposits which are flaky, lamellar, or otherwise bizarre 
in shape and are always localized tothe tumor. Rarely 
calcification in ducts, cysts, or periductal tissue may 
occur after suppurative infection. 

Routine x-ray examination would appear to be 
warranted in studies of breast disease. 

Two roentgenograms; 2 photomicrographs. 

LAWRENCE R. JAMEs, M.D. 
Boston, Mass. 


THE DIGESTIVE SYSTEM 


The X-ray Diagnosis of Neoplasms of the Gastro- 
intestinal Tract. Robert J. Bloor. Rocky Mountain 
M. J. 50: 475-480, June 1953. 

This paper, presented before a state medical society, 
takes up in turn tumors of the esophagus, stomach, 
small bowel, and colon, outlining the significant fea- 
tures of the various groups and presenting illustrative 
cases of each. 

Despite its limitations, roentgen examination re- 
mains the basic method for early diagnosis of gastro- 
intestinal tract carcinoma. If therapy is to be of any 
great avail, diagnosis must be made before the onset of 
clear-cut symptoms. The importance of correlating 
history, clinical findings, and roentgen observations is 
stressed, with early use of roentgenography in sus- 
picious cases. 

One table. EDWARD E. TENNANT, M.D. 

Jacksonville, N. C. 


Bleeding from the Upper Gastrointestinal Tract. 
A Symposium. Part II. The Role of the Roentgen- 
ologist. Gwilym S. Lodwick. J. Iowa State M. Soc. 
43: 211-213, June 1953. 

The problem of locating the source of gastrointestinal 
bleeding is more difficult than the routine gastroin- 
testinal examination, since the use of the pressure spot 
film involves the risk of starting the bleeding anew. 
The author uses small amounts of barium suspension 
and patient manipulation. 

The examination is done, so far as possible, in the 
supine, prone, and semi-recumbent positions. With 
the patient supine, a few swallows of the ordinary 
barium meal are given. In this projection, the entire 
esophagus and fundus of the stomach can be seen. 
With the patient turned onto his right side, the barium 
flows down to coat the body and antrum and often 
the duodenum. With rotation back to the left side, 
the greater curvature can be examined. The air bubble 
comes forward to the antrum, and double contrast is 
effected. The patient is then placed in the semi-erect 
position, which allows the stomach to descend and per- 
mits close inspection of the antrum and duodenal bulb 
More barium is given to fill the stomach. The patient 
is next placed in the Trendelenburg position to rule 
out hiatus hernia, and finally in the conventional prone 
position for more detailed study of the esophagus. 
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Spot films without pressure are taken frequently 
throughout the examination. | ; 
If the source of bleeding is{not seen fluoroscopically, 
multiple radiographs are mae in different projections 
and minutely examined. The most common bleeding 
lesions are peptic ulcer, carcinoma, esophageal varices, 
hiatus hernia, and gastritis. 
Five roentgenograms. 
BERNAgp S. KALAYJIAN, M.D. 
Detroit, Mich, 


Benign Tumors and Cysts of the Esophagus. R. §. 
Totten, A. P. Stout, G. H. I‘umphreys, II, and R. L. 
Moore. J. Thoracic Surg. 2£ : 606-622, June 1953. 

This report presents conclusions drawn from study of 
163 cases of benign tumors and cysts of the esophagus 
which have been reportedgin the literature. The 
authors add 2 cases of their vn. 

Benign tumors of the eso;shagus may be either in- 
traluminal or intramural. fost intraluminal tumors 
are fibrous polyps, although polypoid lipomas and leio- 
myomas occur. The usual site of attachment is in the 
region of the cricoid cartilage. Solid intramural 
tumors are predominantly leyomyomas. They may be 
found at any level. Intramural cysts are develop- 
mental in origin and usuallyfcontain derivatives of the 
primitive foregut. Most cys}s occur in the middle or 
lower third of the esophagus. 

The most frequent symptoms of benign esophageal 
tumors are referable to the gastrointestinal tract, 
dysphagia being the most common. Respiratory 
symptoms, such as cough, dyspnea, and wheezing, may 
occur. Pain is sometimes noted; it may vary from 
substernal discomfort to sha¥p radiating pain. Diag- 
nosis is made by esophagosc@py and roentgenography. 
Intramural tumors and cyst§ are seen as well defined, 
smooth or lobulated defects in the barium-filled 
esophagus. The edge of the defect makes a sharp 
angle with the adjacent esophageal wall. Polypoid 
tumors are more difficult to outline roentgenologically 

Most polypoid tumors may be removed through the 
esophageal lumen. The intramural tumors require 
esophagotomy and/or resection. Since malignant 
growths can mimic benign tumors, accurate diagnosis is 
required in all cases. 

Four roentgenograms; 5 Pohotographs and _photo- 
micrographs; 4 tables. 

RicHaRD F. McCvure, M.D. 
Palos Verdes Estates, Calif. 


Pneumostratigraphic Study of the Stomach. Mario 
Mondello and Armando Barone. Arch. radiol. 28: 
55-61, 1958. (In Italian) 

Racchiusa of the University of Messina, from which 
this report comes, has previously demonstrated that the 
stomach wall can be nicely delineated by the combined 
use of gaseous distention of the stomach with pneumo- 
peritoneum, followed by stratigraphy with the patient 
supine. In this way, informktion concerning intrinsic 
and extrinsic gastric masses, not furnished by the 
standard contrast study, canbe obtained. 

The authors have used this method for more than 
two years and consider it fruitful. There are no 
harmful effects from the examination, and it can be 
done within an hour. Two cases are presented to 
illustrate the possibilities of the method 

In the first case, the standard exam ' 
barium showed a filling defect in the prepyloric region. 
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especially involving the greater curvature. The 
pneumostratigraphic study demonstrated a consider- 
able thickening of the gastric wall in the immediate 
prepyloric region along the greater as well as the lesser 
curvature, corresponding to neoplastic tissue. This 
examination not only confirmed the impression from 
the original standard view, but added much more ex- 
act data concerning the gross morphology of the tumor. 

In the second case, the standard barium examination 
gave data which initially had led to error, but the 
pneumostratigraphic method allowed an exact diag- 
nosis. The stomach was appreciably dilated, contain- 
ing food particles, and partially obstructed. Repeated 
roentgen studies showed a filling defect in the antrum, 
unchanging in all the observations, which suggested a 
neoplasm, even though the dilatation and substenosis 
might have pointed rather to scar tissue. The pneu- 
mostratigraphic examination clearly showed the ab- 
sence of a new growth, since all the stomach wall was of 
uniform thickness and completely regular, especially 
intheantrum. Gas wasretained in the dilated stomach 
longer than normally. It was concluded from this 
study that the obstruction was due to scarring from an 
old pyloric ulcer. 

The authors believe that pneumostratigraphy is in- 
dicated in all cases in which the routine examination 
demonstrates findings indicative or suspicious of neo- 
plastic formations, since in either event errors are fre- 
quent. 

Six roentgenograms. 

CHRISTIAN V. Crmmino, M.D. 
Fredericksburg, Va. 


Gastric Emptying Time: Comparative Studies with 
Placebos, Prantal and Banthine. G. Kenneth Haw- 
kins, S. Margolin, and John J. Thompson. Gastro- 
enterology 24: 193-199, June 1953. 

The effects of a placebo, Prantal, and Banthine on 
gastric emptying time were compared in 8 normal 
subjects. Each subject served as his own control and 
the tests were performed at weekly intervals. 

The placebo, Prantal (200 mg.), or Banthine (100 
mg.), was taken one and one-half hours prior to inges- 
tion of three ounces of barium suspension in water. 
Films were made at half an hour, one and a half hours, 
two hours, and four hours. 

Both Banthine and Prantal produced marked delay 
in gastric emptying time in comparison to the placebo. 
Prantal was slightly more effective in delaying gastric 
emptying than Banthine, while the latter produced a 
slightly more marked effect on small bowel motility. 

In this small series, the side effects such as dry 
mouth, visual disturbances, tachycardia, and headache 
were more marked with Banthine than Prantal. 

Two tables; one chart. 

M. HARLAN JOHNSTON, M.D. 
Jacksonville, Fla. 


Intramural Extramucosal Tumors of the Stomach. 
R. Brian Holmes. J. Canad. Assoc. Radiologists 4: 
40-44, June 1953. 

Intramural extramucosal tumors of the stomach com- 
prise leiomyomas, lipomas, fibromas, and neurofibromas, 
and their malignant counterparts. They can be con- 
sidered as a single group from a clinical and radiological 
point of view, their chief differences being histological. 
Gastric symptoms tend to be mild, and ulceration and 
bleeding are not unusual. Obstruction is uncommon; 
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it may be related to posture if the tumor is peduncu- 
lated. 

Radiologically the lesions are sharply defined, being 
generally rounded, although lobulation may be en- 
countered. The overlying mucosa is smooth and 
regular, showing no rugal markings. The adjacent 
mucosa is soft and pliable, indicating lack of infiltra- 
tion. Peristaltic activity is usually undisturbed. 
An important finding is the abrupt angle seen in profile, 
which is formed by the normal stomach wall and the 
edge of the tumor as it projects into the lumen. Ap- 
proximately half of the malignant and one-third of the 
benign lesions show a solitary ulcer which, seen en 
face, may be central or eccentric, but in a profile view 
is at the summit of the mass. Calcification in the 
tumor is rare, but calcified foci may occasionally be 
seen as in leiomyoma of the uterus. 

The radiologist is unable te distinguish between the 
benign and the malignant tumor, but surgical removal is 
indicated in all cases. Possible points of differentiation 
of extramucosal intramural tumors from carcinoma, 
benign gastric polyp, aberrant pancreatic tissue, and 
extrinsic masses closely applied to the stomach, such as 
enlarged left lobe of the liver, pancreatic cyst and 
ectopic spleen, are reviewed. Three case reports are 
presented. 

Eight roentgenograms; 2 photographs. 

C. M. GREENWALD, M.D 
Cleveland Clinic 


More on the Early Diagnosis of Cancer of the Stom- 
ach. Giovanni Sanquirico and Nicolo’ Minuto. 
Radiol. med (Milan) 39: 590-602, June 1953. (In 
Italian) 

This article concerns the early roentgenologic diag- 
nosis of 4 cases of antral gastric carcinoma. Three 
of the cancers were confined to the mucosa. In 1 of 
the cases the actual tumor was visualized; in the re- 
maining 3 an antral deformity, presumably from spasm, 
was present. The essential factors in the early diag- 
nosis were two: (1) the persistence of the antral defect 
after a dose of morphine; (2) the persistence of the 
antral defect after a period of medical management, 
apparently about one month. The details of these 
two points are given in an earlier article (Radiol. med. 
38: 497, 1952). They are applicable equally to the 
ulcerative and the infiltrative or vegetative varieties. 

Other points emphasized in this paper are as follows: 

1. The surgeon may find hardly any abnormality 
with palpation at operation even in the presence of 
definite roentgenologic deformity. If, however, the 
x-ray studies were performed with care, the surgeon 
should depend upon them and proceed with his resec- 
tion. In order to forewarn the surgeon of possible 
discrepancy between the marked radiologic changes 
and the minimal operative findings, the radiologist 
should attempt to differentiate the defect of actual 
mass from that of spasm: the former is constant while 
the latter varies slightly. Also, appearance of the 
mucosal folds as these enter the zone of spasm is char- 
acteristic. 

2. Symptoms may be relieved and weight gained 
during the trial period, in spite of the presence of a 
cancer. 

3. A similar antral defect was noted on stomach 
studies done four years previously in one of the cases. 
This tends to show that there may well be an early 
dormant stage before the fulminant stage that we tend 

















618 








to equate with cancers in general. [Cf. the carcinoma 
in situ of the cervix.—C. V. C.] 
Thirty-six illustrations, including 19 roentgenograms. 
CHRISTIAN V. CrmMINo, M.D. 
Fredericksburg, Va. 


The Relation of Gastric Ulcer to Carcinoma of the 
Stomach. Samuel F. Marshall. Ann. Surg. 137: 
891-903, June 1953. 

The author discusses the difficulty of differentiating 
benign gastric ulcer from ulcer-cancer. Benign ulcer 
may undergo malignant change, but the frequency is 
no more than 6 percent. The more practical problem is 
to avoid temporizing with a lesion clinically considered 
a benign ulcer, but pathologically representing cancer 
from the start. For lesions thought to be benign, the 
incidence of pathologically proved malignancy has 
varied from 10 to 20 per cent. Of the author’s 411 
consecutive cases in which an operation was performed 
for gastric ulcer, 65, or 15.8 per cent, proved to be 
malignant. Of the 346 cases of proved benign ulcers, 
44 were considered cancer preoperatively. In 113 
cases of the benign group, carcinoma could not be ex- 
cluded. In contrast to this, in only 1 of the 65 cases of 
proved malignant ulcer was a preoperative diagnosis of 
cancer made; in 37 of this group carcinoma could not 
be excluded. 

X-rays and gastroscopy offer valuable differential 
information but cannot always rule out a malignant 
lesion. Roentgenographically, projection of the ulcer 
niche beyond the normal wall of the stomach is an im- 
portant sign of benignity. Location of the lesion, size 
of the ulcer, age of the patient, and clinical history pro- 
vide less important information. For example, 10 of 
the benign ulcers in this series were located on the 
greater curvature of the stomach. The author em- 
phasizes that even in cases where all evidence points toa 
benign ulcer, the incidence of malignant disease is 10 
to 20 per cent. In spite of these difficulties, he does 
not advocate surgical treatment for all gastric ulcers. 
The management he suggests is as follows: 

After the diagnosis of ulcer is made roentgeno- 
logically, the clinician and roentgenologist should 
decide on the form of treatment. If medical treatment 
is to be instituted, this should be done in a hospital. 
If the ulcer fails to heal completely after a reasonable 
interval, surgery is indicated. (The “reasonable in- 
terval’’ ranges from four to eight weeks according to 
the literature. The criteria of healing should be based 
on clinical as well as roentgenographic evidence.) 
Surgery is also advised in chronic recurrent ulcers 
and in any case where “there is any question what- 
ever concerning the presence of gastric malignancy.” 
The decision regarding surgery should be made before 
the patient leaves the hospital. If satisfactory healing 
has occurred with medical treatment, examination for 
recurrence should be made every two months for at 
least six months. 

Twelve illustrations, including 8 roentgenograms; 8 
tables. Davip D. ROSENFELD, M.D. 

Fontana, Calif. 


Gastric Ulcer and Gastric Cancer. I. S. Ravdin 
and Robert C. Horn, Jr. Ann. Surg. 137: 904-908, 
June 1953. 

The authors hold that, since there is no reliable pre- 
operative method for distinguishing benign gastric 
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ulcer from gastric cancer, all gastric ulcers should be 
radically resected. There are certain clinical and radi- 
ographic features of benign ulcer and of cancer as 
groups, but in the individual case none of these can be 
relied upon for the positive exclusion or diagnosis of 
cancer. Roentgen evidence of healing, for example, 
can occur in a malignant lesion. The cancer cells can 
fill in and obliterate a defect (niche). The size and 
location of the ulcer are of little help. Gastroscopy for 
diagnosis of early malignant lesions has been disap- 
pointing. Diagnosis is, in fact, often difficult even 
on gross pathological examination. Serial sections 
through a suspected ulcer will sometimes be necessary 
to demonstrate the malignant cells. i 

The basis for this report is a series of 193 cases of 
stomach cancer and ulcer. Of 44 cases in which a pre- 
operative diagnosis of carcinoma or probable carcinoma 
was made, only 19 (43 per cent) proved to be cancer. 
Of the 99 patients in whom the preoperative diagnosis 
was benign gastric ulcer, 11 proved to have carcinoma. 
Three of the cancer patients had preoperative diagnoses 
of duodenal ulcer. In 5 of the lesions (2.7 per cent of 
the entire group) there was definite evidence of cancer 
cells arising in an area of a primary benign gastric 
ulceration. The authors feel that the true incidence of 
this transformation is higher than this; that cancer 
develops at the site of a benign ulcer in possibly as 
many as 10 per cent of patients. 

In the discussion of this and the preceding paper 
(abstracted above), Dr. Frank A. Lahey (Boston) 
pointed out that, although in theory it would be best 
to operate on every patient with a gastric ulcer, in 
practice this approach sometimes meets with resistance 
on the part of the patient. The gastroenterologist 
and the surgeon should consult on every gastric ulcer 
before proceeding with treatment. If medical treat- 
ment is begun, the patient should be teld that he has 
“about a 15 per cent chance of having a cancer that 
may become inoperable if he goes on with it.’’ The 
lesion should be examined roentgenologically in a 
month. If this study is negative, a repeat study is 
suggested in two months, then in three months, and then 
in six months if the findings remain negative. Every 
patient with an ulcer that fails to close or that reopens 
should have an operation. 

Three tables. Davip D. RosENFELD, M.D. 
Fontana, Calif. 


Carcinoma of the Stomach Following Gastroenteros- 
tomy for Duodenal Ulcer. Lloyd A. Stirrett and John 
M. Beal. Arch. Surg. 67: 63-67, July 1953. 

The authors review the literature and discuss 3 
cases of their own in which gastric cancer developed 
twenty-one to twenty-eight years after gastrojejunos- 
tomy for duodenal ulcer. Accurate interpretation of 
stomach lesions distal to a gastroenteric stoma 1S eX- 
tremely difficult. In none of the authors’ 3 cases did 
roentgen examination reveal definite evidence of a 
gastric neoplasm. In 2 patients antral defects were m- 
terpreted as representing ‘gastric ulcer.” In the third, 
gastric retention was noted but no gastric deformity was 
observed. In all 3 cases there was definite tumor, 
histologically proved. These observations indicate that 
whenever a gastric lesion develops after gastroenteros- 
tomy laparotomy should be performed promptly. 

Three roentgenograms. 
Rosert H. Leaminc, M.D. 

Memorial Center, N. Y. 
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Peptic Ulcer in Childhood. Bertram R. Girdany. 
Pediatrics 12: 56-61, July 1953. 

Forty-five cases of peptic ulcer occurring in children 
were seen in a single year at Children’s Hospital in 
Pittsburgh. The age range was from fourteen months 
to eleven years; sex distribution was equal. 

The most common symptom was recurrent para- 
umbilical pain, which was present in 41 cases. Vomit- 
ing was a complaint in 14 cases, and in 5 was of the 
“eyclic’” type. Roentgen criteria for confirmation of 
the diagnosis included demonstration of the ulcer niche 
and bulbar deformity. 

Random observations suggested a psychogenic ele- 
ment in several cases. The children tended to be 
tense and were described by their parents as “‘nervous.”’ 
Abdominal trauma preceded symptoms in 5 cases. 

Treatment was predominantly dietetic, with adminis- 
tration of antispasmodics and antacids only if necessary. 
Medical management resulted in marked improvement 
or complete subsidence of symptoms in all cases, al- 
though 2 patients required surgical intervention for 
pyloric obstruction. 

The author concludes that peptic ulcer is of relatively 
frequent occurrence in children and poses an important 
pediatric problem. The similarity of the disease in 
children and adults, as pertains to predisposing en- 
vironmental and emotional difficulties, is noted. It is 
suggested that a possible relationship of peptic ulcer 
to cyclic vomiting exists. 

Three roentgenograms. 

GEorGE E. LERNER, M.D. 

Cleveland City Hospital 


Pneumoperitoneum in Perforated Peptic Ulcer. 
Factors in Roentgenographic Demonstration. Walter 
Gaines. California Med. 78: 508-512, June 1953. 

The author reviews 324 cases of perforated benign 
peptic ulcers observed either at surgery or autopsy. 
Pneumoperitoneum was seen roentgenographically 
in 79 per cent of the 140 gastric perforations and in 76 
per cent of the 184 duodenal perforations. In many 
of the cases in which pneumoperitoneum was not dem- 
onstrated, the surgical or autopsy report indicated the 
reason. In some instances the perforation was sealed 
off by fibrin or omentum; in others it was adherent to 
the liver or pancreas. Paine and Rigler (Surgery 3: 
351, 1938) offer other explanations for absence of intra- 
peritoneal gas or failure to visualize it, including 
perforation below the fluid level of the stomach, ab- 
sence of gas in the viscus at the time of perforation, 
temporary plugging of the defect, and miscellaneous 
technical factors. 

There was no constant relationship between the 
size of the perforation and the incidence of pneumo- 
peritoneum. However, free air was less often demon- 
strated in cases of posterior perforation than when the 
lesion was on the lesser curvature or anterior. This 
was to be anticipated, because of the ease of adherence 
of posterior perforations to adjacent viscera. Of in- 
terest was the observation that pneumoperitoneum 
was more frequently revealed on films made with- 
in six hours after perforation than on films made 
after longer intervals. 

In 254 cases, both upright and left lateral decubitus 
films were available for comparison, and the two views 
were in agreement in 94 per cent of these cases. In 14 
Cases free air was seen on only one of the films, each 
being solely positive in 7 cases. Provided the physical 
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condition of the patient permits, it would seem wise to 
take both views. 
Four roentgenograms; 6 tables. 
C. M. GREENWALD, M.D. 
Cleveland Clinic 


Experimental Gastrojejunal Ulcers Produced by 
Reversing the Duodenum. John M. Hammer, Frank 
Visscher, and Edward J. Hill. Arch. Surg. 67: 23-285, 
July 1953. 

In 7 of 10 dogs, the authors were able to produce 
chronic gastrojejunal ulcers by completely reversing 
the duodenum surgically. An oblique anastomosis was 
made between the proximal jejunal segment and the 
stomach, and the proximal duodenum was joined to the 
distal jejunal segment. Fluoroscopic and x-ray 
studies on these animals, following a barium meal, 
showed a marked dilatation of the stomach and duo- 
denum with a decided delay in emptying time. Barium 
normally disappears from the stomach in two to four 
hours after ingestion, but in these dogs barium was 
found in the stomach four days after administration. 
Priodax administered orally was concentrated normally 
but the gallbladder was quite dilated. These findings 
were confirmed at laparotomy one week after the initial 
reversal of the duodenum, and similar findings were 
noted at autopsy. 

Seven roentgenograms; 3 tables. 

RoBERT H. LEAMING, M.D. 
Memorial Center, N. Y. 


Upside-Down Stomach in a Parahiatal Hernia. 
Richard Flynn. M. J. Australia 1: 925-926, June 27, 
1953. 

The author reports an unusual case of diaphragmatic 
hernia containing an upside-down stomach. The pa- 
tient was seen on various occasions, and roentgen 
examinations were made at intervals over a period of 
years. The condition was first discovered in 1946, 
when the patient, then aged sixty years, was examined 
because of symptoms suggestive of duodenal ulcer. 
A film obtained in 1948, in the course of an examination 
of the chest for exclusion of metastases from a malignant 
breast lesion, was described as showing a large circular 
shadow behind the left ventricle, projecting somewhat 
beyond its lateral border. The sac contained air in 
its upper half and fluid in its lower half. Barium 
studies at this time revealed about one-third of the 
stomach herniated into the thoracic cavity. Operation 
was not considered advisable, but some four years later 
was requested by the patient, who complained of pain 
and vomiting of increasing severity and some dyspnea. 
Roentgen examination now showed the body of the 
stomach rotated upward and lying in the thoracic 
cavity, with the pylorus at the level of the diaphragm 
and the duodenum running vertically downward. 

At operation the hernia was found to have a well 
developed sac containing not only the stomach but also 
the spleen, which was oozing from many fissures on the 
surface. It was believed that the excursions of the 
spleen into the chest may have contributed to the pa- 
tient’s symptoms. It was removed, giving the stomach 
“the right of occupation of the upper abdomen,” and 
the hernia was repaired. Recovery appears to have 
been uneventful. 

The case is reported both because of the rarity of an 
upside-down stomach in a diaphragmatic hernia and 
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because it shows the gradual increase, over a period of 
years, in the contents of the hernial sac and in the degree 
of obstruction thus produced. 
Three roentgenograms. 
Mor TIMER R. CaMIEL, M.D. 
Brooklyn, N. Y. 


Primary Carcinoma of the Third Portion of the Duo- 
denum. David Henry Poer. Ann. Surg. 137: 813-816, 
June 1953. 

Although more than 70 cases of carcinoma of the in- 
frapapillary portion of the duodenum have been re- 
ported in the literature, only 16 have been subjected to 
resection; the case reported represents the seventeenth. 

A 55-year-old male complained of weakness, nausea, 
and vomiting, and epigastric discomfort. Physical 
examination showed dehydration and _ cachexia. 
Roentgenologic examination with barium showed 
marked gastric retention with almost complete ob- 
struction at the junction of the second and third por- 
tions of the duodenum. An intrinsic defect could be 
demonstrated at the site of narrowing. At operation 
an annular adenocarcinoma was found at this point, 
extending to the regional nodes. Radical extirpation 
was not possible, but a block resection was performed. 
Five months later the patient was gaining weight and 
had no symptoms. 

This case indicates the necessity of extending the 
roentgenologic examination of the upper gastroin- 
testinal tract beyond the duodenal cap. This is es- 
pecially important when the stomach shows dilatation 
from an obstructing lesion. 

Davip D. ROSENFELD, M.D. 
Fontana, Calif. 


Action of Banthine on Motility of the Small Intestine 
Studied by Rapid Method. Juan Nasio. Gastro- 
enterology 24: 208-221, June 1953. 

The author studied the effects of Banthine adminis- 
tered orally (150 to 200 mg.) on small intestine motility 
in 16 normal individuals, 2 gastrectomized individuals, 
and 1 patient with intestinal tuberculosis. 

The subjects were first given a mixture of 120 gm. 
of barium sulfate and 120 c.c. of normal saline, followed 
immediately by 230 c.c. of iced normal saline. A film 
of the abdomen was made at five minutes, and the 
patient received a second drink of 230 c.c. of iced normal 
saline fifteen minutes after the first iced drink. A 
second film of the abdomen was then taken. A third 
film was obtained at thirty minutes, immediately pre- 
ceded by a third iced saline drink of 230 c.c. 

The entire test was repeated seven days later, after 
administration of 150 to 200 mg. of Banthine orally 
thirty to forty minutes prior to the test. 

In the earlier test, 35 per cent of the persons ex- 
amined showed the opaque meal in the distal ileum in 
five minutes, but under the influence of Banthine, 
barium had reached the terminal ileum in a similar 
period in only 16.6 per cent. While filling of the 
cecum was originally obtained in 75 and 100 per cent 
in fifteen and thirty minutes, respectively, Banthine 
prevented the area from filling in all cases. Ina period 
of thirty minutes, the maximum progress under Ban- 
thine was to the terminal ileum. 

The author has corroborated the results of others in 
showing that Banthine slows small bowel motility. 
He has introduced a new rapid method of small bowel 
study. 
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Nine roentgenograms; 3 charts; 3 tables. 
M. HARLAN JOHNSTON, M.D. 
Jacksonville, Fla, 


The Roentgen Diagnosis of Bleeding Lesions of the 
Small Intestine. Andrew P. Dedick and Lois Cowan 
Collins. Am. J. Roentgenol. 69: 926-934, June 1953. 

A study of 72 patients having verified lesions of the 
jejunum and ileum, not including the ileocecal valve, 
is reported. Fifty-three of the lesions were neoplastic 
and 19 were inflammatory. Organic disease of the 
small intestine is most commonly manifested by bleed- 
ing, pain, and diarrhea. In this series bleeding was 
more common in the neoplastic group. It occurred 
also in the 3 cases of tuberculous enteritis. Pain and 
diarrhea were more common in regional enteritis. 

In a group of 51 cases which had adequate preopera- 
tive roentgen examination of the small bowel, the lesions 
were demonstrated in 43 instances. The method of 
examination used was either (a) ingestion of a barium- 
saline mixture, with films taken at half-hour intervals 
and fluoroscopy as indicated, or (6) injection of the 
barium mixture through an intestinal tube. Com- 
parison of these two types of small bowel examination 
indicated that the routine serial examination, when 
carefully conducted, should reveal the lesion in most 
cases. The two principal causes of failure in demon- 
strating the lesion were: (1) disregard of slight altera- 
tions in the pattern of intestinal loops and (2) uneven 
distribution of the barium due to flocculation or ab- 
normal motor function. 

Demonstration of the lesion usually makes possible 
differentiation between its neoplastic or inflammatory 
nature. Neoplastic lesions produce either intraluminal 
filling defects or relatively short rigid constrictions of 
the lumen with abrupt margins and mucosal destruc- 
tion. Inflammatory lesions are likely to be longer; 
they are often multiple and they commonly have 
tapered margins. 

Four illustrative cases are presented 

Sixteen roentgenograms; 4 tables. 

RicHarpD F. McCvure, M.D. 
Palos Verdes Estates, Calif. 


Jejunal Polyps and Intussusception Associated with 
Abnormal Melanin Pigmentation. W. Glenn Young, 
Jr. Surgery 34: 46-50, July 1953. 

A case is reported of intestinal polyposis associated 
with pigmentary changes in the buccal mucosa, lips, 
and skin. This syndrome was first described in 1921 
by Peutz (Nederl. Maandschr. v. geneesk. 10: 134, 
1921) and was introduced into the American literature 
by Jeghers (New England J. Med. 241: 993, 1031, 
1949). It is characterized by “distinctive melanin 
spots on the buccal mucosa and lips (the face and digits 
may be involved to a variable extent, but the mouth 
pigmentation is the sine qua non of this portion of the 
syndrome) and polyposis of the small intestine. 
The polyps may be either single or multiple and are 
usually in the jejunum. : 

The author's patient was a five-year-old child with 
discrete, flat pigmented spots scattered over the face in 
a butterfly pattern. He was brought to the hospital 
because of recurrent abdominal pain. At operation an 
intussusception of the jejunum was discovered, with an 
adenomatous polyp in the intussuscepted portion. 


Three photographs. S. F. THOMAS, M.D. 
Palo Alto, Calif. 
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Double Contrast Manifestations of Nonpolypoid 
Colon Diseases. Clyde A. Stevenson and McClure 
Wilson. Texas State J. Med. 48: 826-831, December 
1952. 

The generally accepted clinical indications for double- 
contrast study of the colon are (1) polyps found on 
proctoscopic examination, (2) rectal bleeding, (3) 
a previous history of polyps, and (4) a history of resec- 
tion vf the colon for carcinoma. 

The authors report 9 cases in which double contrast 
studies were useful and add another indication for the 
examination, namely, to obtain information regarding 
a lesion discovered by the single contrast method and 
as an aid in the diagnosis of lesions of the terminal ileum. 

The 9 patients were found at surgery to have de- 
fects or lesions produced by (1) a large band of ad- 
hesions, (2) a mesenteric mass metastatic from gastric 
carcinoma, (3) amebic granuloma, (4) inversion of the 
appendiceal stump, (5) extrinsic pressure by an endo- 
metrioma, (6) regional enteritis involving the terminal 
ileum, (7) Meckel’'s diverticulum, (8) extensive ulcera- 
tive colitis, (9) segmental ulcerative colitis. 

Fourteen roentgenograms. 

MARSHALL B. TucKER, M.D. 
Oakland, Calif. 


Volvulus of the Colon: A Complication of Sprue. 
Israel Glazer and David Adlersberg. Gastroenterology 
24: 159-172, June 1953 

The observations of the authors indicate that ob- 
struction of the colon, particularly as a result of vol- 
vulus of the sigmoid or cecum, represents a grave and 
not infrequent complication of non-tropical sprue of 
long duration. Prompt diagnosis and therapy may 
prove life-saving measures. 

Of 9 patients with non-tropical sprue coming to 
autopsy, 3 had intestinal obstruction. A fourth case 
was recognized promptly and treated successfully. 
Two of the cases were due to sigmoid volvulus, 1 to 
cecal volvulus, and 1 to angulation or volvulus at the 
splenic flexure. All the patients had been ‘known to 
have sprue from eleven to twenty-three years. 

All cases presented a typical clinical picture of non- 
tropical sprue. Roentgen studies showed a deficiency 
pattern of the small bowel in 3 cases. The fourth 
presented diffuse dilatation of the small bowel and 
hypomotility. Intestinal obstruction was the cause of 
death in 2 patients. The third fatality occurred 
twenty-five days after obstructive resection of a gan- 
grenous and twisted sigmoid. 

The diagnosis of intestinal obstruction is difficult in 
patients with the sprue syndrome, since abdominal dis- 
tention and pain are frequently seen in this disease. 
Barium enema examination of the colon is indicated 
when obstruction is suspected. A preoperative diag- 
nosis of cecal volvulus was made in one of the authors’ 
cases by means of barium enema. A markedly dilated 
loop of bowel in the left upper quadrant filled, after 
some delay, through a beak-like projection originating 
in the ascending colon. The mucosal pattern in the 
region of the “beak” appeared twisted upon itself. 
At operation a 360° twist of the cecum was relieved. 
The postoperative course was complicated by pulmo- 
nary embolism and recurrent cecal volvulus, but com- 
plete clinical remission was eventually obtained. 

Two roentgenograms. ; 

M. HARLAN JOHNSTON, M.D. 
Jacksonville, Fla. 
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Meckel’s Diverticulum with Intussusception, Ulcera- 
tion with Hemorrhage, and Ectopic Gastric Mucosa 
and Pancreatic Tissue. Michael F. Koszalka. Gas- 
troenterology 24: 222-231, June 1953 

Failure of the proximal vitelline duct or yolk stalk 
to become completely obliterated results in formation 
of a Meckel’s diverticulum. Faulty closure of the 
duct or stalk may result in an umbilical fistula or 
hernia, enterocystoma, volvulus, intestinal obstruction, 
or intussusception. A Meckel’s diverticulum may be 
the seat of inflammation, ulceration and hemorrhage, 
heterotopic tissue, or neoplasm. 

The incidence of Meckel’s diverticulum is placed at 1 
to 3 per cent of the population. It has been thought 
by some to be of little practical significance, but in a 
series of 69 cases, Halstead (Ann. Surg. 35: 32, 1902) 
reported 45 deaths due to complications of the anomaly. 

Roentgen demonstration of a Meckel’s diverticulum 
is rare, though barium in the pouch may occasionally 
serve to exclude other gastrointestinal lesions 

A case is reported in a 26-year-old white male with 
recurrent intermittent cramping epigastric pain and 
occult blood in the stools. Roentgenologic studies of 
the colon, esophagus, and stomach were normal A 
pouch-like collection of barium in the right lower 
abdomen was suspected as indicating a Meckel’s 
diverticulum. At operation, an intussusception of 
the ileum was found 20 inches from the ileocecal valve. 
A segmental resection of the loop containing the 
Meckel’s diverticulum was performed. An ulcerating 
polypoid mass in the apex of the diverticulum proved 
microscopically to be pancreatic tissue; gastric mucosa 
was also present. 

This case illustrates the value of laparotomy when- 
ever indeterminate intestinal bleeding is encountered. 
It serves also to call attention to some of the variable 
pathologic and complicating features which may be 
met with in the study of Meckel’s diverticulum. 

One roentgenogram; 3 photomicrographs; 1 photo- 
graph. M. HARLAN JOHNSTON, M.D. 
Jacksonville, Fla 


Intrauterine Perforation of Meckel’s Diverticulum. 
Stephen Rosza and Robert J. Gross. Am. J. Roent- 
genol. 69: 944-947, June 1953. 

A case is reported in which ulceration and perfora- 
tion of a Meckel’s diverticulum occurred in utero. 
Delivery was difficult because of abdominal distention. 
The abdominal veins appeared distended, and the child 
was observed to be dyspneic shortly after birth 
Emergency roentgenography showed irregular mottled 
calcifications within the abdomen and moderate gaseous 
distention of the stomach and small bowel. No gas 
was present in the colon. The roentgen diagnosis was 
“meconium ileus with peritonitis, and intestinal ob- 
struction probably localized at the ileocecal junction.” 
Death occurred nine hours after delivery and the per- 
forated diverticulum was discovered at autopsy. 
No free meconium was found in the peritoneal cavity, 
but the appearance of the peritoneum was the same as 
in meconium ileus with perforation and obstruction. 

No similar case was found in the literature. 

One roentgenogram; 1 photomicrograph. 


Gallbladder Disease and the Radiologist. Charles 
L. Hinkel. Pennsylvania M. J. 55: 910-916, September 
1953. 

The author discusses the role of both the plain ab- 










dominal film and cholecystography in the diagnosis of 
gallbladder disease. 

Though the plain film may yield more information 
than is commonly realized, in the majority of diseased 
gallbladders it will show no abnormality. Not more 
than 25 per cent of gallstones contain sufficient calcium 
to be demonstrable. Non-opaque stones only oc- 
casionally are sufficiently radiolucent to cast a shadow. 
Other findings, all described as unusual, are air in the 
biliary system, which may be taken to indicate an ab- 
normal communication with the gastrointestinal tract, 
usually due to an eroding calculus; calcification in the 
gallbladder wall, indicative of long-standing inflamma- 
tory or neoplastic disease; gallbladder ‘“‘mud’’ or 
“sand,”’ in the presence of cystic duct obstruction. 
Gas is seen in some gallstones. Cholecystitis cannot be 
recognized or function evaluated on plain films. 

Cholecystography is a dependable means for evalua- 
tion of the function of the gallbladder and cystic duct 
providing (1) the iodine salt is absorbed from the in- 
testinal tract, (2) there is enough functioning liver tissue 
to excrete it into the bile, and (3) the ductal system is 
not obstructed. The diagnostic accuracy of the ex- 
amination is enhanced by employing both decubitus and 
upright films, and by spot films made under pressure in 
the erect position. 

Most filling defects are due to calculi. Fixed filling 
defects usually represent papillomas or adenomas, and 
these the author believes should be regarded as surgical 
lesions. Carcinoma of the gallbladder has never been 
demonstrated cholecystographically. The ‘‘faint’’ gall- 
bladder shadow calls for re-examination in twenty-four 
to forty-eight hours, at which time a more definite state- 
ment may be made. A ‘“‘very faint’’ shadow has been 
said to represent a diseased gallbladder in 95 per cent 
of cases. Certain unrelated conditions may, however, 
result in poor visualization, as pregnancy (last tri- 
mester), severe uncontrolled diabetes, vomiting and 
diarrhea, pyloric obstruction, liver disease, and ab- 
dominal inflammatory processes. 

The diagnostic accuracy of non-visualization of the 
gallbladder as an indication of biliary tract disease is 99 
per cent. The diagnostic accuracy of good concentra- 
tion is only about 90 per cent, since small calculi may 
be hidden by the contrast medium. 

Seven roentgenograms; 2 photographs. 

MARSHALL B. TucKER, M.D. 
Oakland, Calif. 


Radiomanometric Examination of the Biliary Ducts: 
Experience with 418 Cases. Guy Albot, Claude 
Olivier, and Henry Libaude. Gastroenterology 24: 
242-261, June 1953. 

Biliary radiomanometry (Bergeret, Caroli, and De- 
bouvry: Rev. de chir., Paris 59: 310, 1940), by com- 
bining cholangiography and the study of pressures 
in the biliary ducts, makes possible an estimate not 
only of the morphological alterations of the ducts but 
also of the tonus of each of their segments. The 
procedure may be carried out peroperatively or post- 
operatively. Its preoperative use has also been sug- 
gested. The authors have employed it in 418 cases. 

Pressures in various portions of the biliary tree are 
determined during injection of Tenebryl, and roent- 
genograms are obtained simultaneously. Variations 


in pressure are recorded by a mechanical device added 
by the present authors to the original apparatus of 
Caroli. 
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Postoperative radiomanometry is advantageous in 
that it affords determination of the threshold of jn. 
duced pain. This is normally around 25 cm. of Tene. 
bryl. Peroperative radiomanometry permits jm. 
mediate therapeutic decisions but has the disadvantage 
of prolonging the surgical procedure. 

The pressure recordings and cholangiograms are 
made following catheterization of the gallbladder and 
cystic duct. Measurements are obtained of the “hy- 
perpressure’’ necessary to fill a certain segment and of 
the more important “residual pressure” after stabiliza- 
tion subsequent to injection. 

The results of the authors’ studies in normal and 
abnormal conditions are presented at length. In 
biliary lithiasis, radiomanometric studies have demon- 
strated calculi which were not found on exploration or 
cholangiography. The authors also claim that minute 
cancers in the region of the ampulla can be found by 
this method, though no examples are presented. It 
also enables them to recognize hypertension of Oddi’s 
sphincter, high transit pressure, and upgraded residual 
pressure of Oddi’s sphincter. Repeated postoperative 
radiomanometry will give information as to the opti- 
mum time to discontinue biliary drainage. 

Nine roentgenograms; 5 photomicrographs; 1 photo- 


graph. M. HARLAN JOHNSTON, M.D. 
Jacksonville, Fla. 
Chronic Cholecystitis and Rokitanski-Aschoff 
Sinuses. Henri Lapointe. J. Canad. A. Radiologists 


4: 45-46, June 1953. 

Rokitansky-Aschoff sinuses are hernia-like protru- 
sions of the gallbladder mucosa through its muscular 
layer; they have been designated ‘intramural diver- 
ticula.”’ 

Although reported as occurring in some 90 per cent 
of chronically diseased gallbladders, their x-ray demon- 
stration is infrequent. Possible reasons for this in- 
clude lack of concentration of the contrast medium due 
to disease, smallness of the sinus orifices, and pre- 
vious filling with thick bile, cholesterol deposits, or 
other cellular debris. 

A case is presented in which these sinuses were un- 
usually well demonstrated on films taken five hours 
after a fatty meal. They appeared as a chain of pearl- 
like shadows around the contour of the gallbladder 
lumen, within which were several calculi. Visualiza- 
tion is believed to be assisted by use of this delayed film 
technic, muscular contraction after the fatty meal 
being helpful in filling the sinuses. Oblique positioning 
is advised, to outline the anterior and posterior gall- 
bladder wall. 

The author agrees with Akerlund and Rudhe (Acta 
radiol. 33: 147, 1950. Abst. in Radiology 56: 147, 
1951) that emphysema of the gallbladder wall, as pre- 
viously reported in cases of pneumocholecystitis, really 
represents air present in unrecognized Rokitansky- 
Aschoff sinuses. 

One roentgenogram. C. M. GREENWALD, M.D. 

Cleveland Clinic 


Bile and Contrast Medium Reflux into the Pancreatic 
Ducts. Friedrich K. Kammerling. Am. J. Surg. 
85: 752-753, June 1953. 

It has been commonly assumed that bile reflux 
the pancreatic ducts leads to acute pancreatitis or pal- 
This thesis should be rejected for sev- 
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creatic necrosis. 
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(1) Bile is not an activator of trypsin, as 


eral reasons ivator " 
previously thought; almost any fluid injected into the 


pancreatic ducts can cause pancreatitis. (2) The pres- 
sure of the pancreatic juice has been found to be higher 
than the pressure of the bile. Biliary discoloration of the 
pancreatic duct is seldom found. (3) In many cases the 
anatomic possibility does not exist, as there is no distinct 


ampullary cavity. 

The pancreatic duct is often visualized during chol- 
angiography and it has recently been concluded that 
the reflux of bile into the pancreatic ducts is a normal 
physiologic process and seldom produces inflammatory 
changes in the pancreas (Hicken and McAllister: Am. 
J. Surg. 83: 781, 1952. Abst. in Radiology 60: 
619, 1953). The author believes that this is a miscon- 
ception and gives his opinion on the problem. The 
sphincter of Oddi divides into two parts. One part, 
at the end of the papilla of Vater, contracts under sym- 
pathetic nerve stimulation and the other portion con- 
tracts under vagal stimulation about the pancreatic 
and common bile ducts. Thus, under vagal spasm, 
no bile reflux is possible, since both ducts are obstructed, 
yet pancreatitis can occur due to the stoppage of secre- 
tions. Sympathetic spasm produces relaxation and 
widening of the biliary bladder and ducts and hyper- 
resorption from the gallbladder. These factors pre- 
vent any bile reflux into the pancreas, even though a 
common channel is produced [if there is a formation of 
an ampulla of Vater]. Atony of the papilla of Vater 
is assumed to permit reflux of contrast medium into the 
pancreatic ducts from the duodenum during an opera- 
tive procedure. This is not thought to be a mechanism 
of pancreatitis. 

The author concludes that operative manipulations 
upon the biliary duct system are the cause of atonia of 
the ducts and the papilla of Vater. Reflux of contrast 
medium during operative cholangiography does not 
prove that reflux occurs under normal or pathological 
conditions. SEyMouR A. KAurMAN, M.D. 

Boston, Mass. 


THE SPLEEN 


Splenic Cysts with Report of a Case of a Large 
Unilocular Cyst of Rapid Growth. Richard P. Bell, 
Jr. Ann. Surg. 137: 781-786, June 1953. 

A 30-year-old female had a bilateral oophorectomy 
for extensive endometriosis. Incidental examination 
of the spleen showed no abnormality. Approximately 
six months later the patient complained of the sensa- 
tion of a mass in the upper abdomen and fullness after 
eating. Laboratory examination was not revealing. 
The barium meal study showed displacement of the 
stomach downward and to the right by a large left 
upper quadrant mass. On barium enema examination 
the splenic flexure was seen to be depressed, and an 
intravenous pyelogram showed a downward displace- 
ment of the left kidney. At a second operation a 
large splenic cyst was found, which proved micro- 
scopically to be lined with endothelial cells. This had 
apparently enlarged or appeared in the seven months 
between operations. The outstanding features of the 
case are the rapidity of the growth of the cyst and its 
association with endometriosis. The article includes 
a classification of splenic cysts. 

Three roentgenograms; 1 photograph. 

Davin D. ROSENFELD, M.D. 
Fontana, Calif. 
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A Variation of Diaphyseal Development Which 
Simulates the Roentgen Appearance of Primary 
Neoplasms of Bone. David H. Allen. Am. J. 
Roentgenol. 69: 940-943, June 1953. 

Three cases are reported in which roentgenograms 
revealed an irregular serration and an uneven loss of 
cortical mineralization of the popliteal surface of the 
femur, affecting the 3 to 5 cm. proximal to the distal 
epiphyseal line. This is apparently a developmental 
variation and is probably related to the numerous 
small blood vessels which perforate the cortex in this 
region of the femur. 

The roentgenographic appearance is similar to that of 
an osteogenic sarcoma. Benignancy was proved 
pathologically in one of the author’s cases. In the 
other two the response to conservative measures was 
considered as excluding a neoplasm. 

Four roentgenograms; 1 drawing. 

RICHARD F. McC.ure, M.D. 
Palos Verdes Estates, Calif. 


Report of a Case of Eosinophilic Granuloma of Bone 
with Roentgenographic Demonstration of a Sequestrum. 
Richard G. Wilson, Donald W. Minteer, and J. Dutney 
Hayes. Am. J. Roentgenol. 69: 936-939, June 1953. 

Because of the osteolytic properties of eosinophilic 
granuloma, it characteristically produces on the roent- 
genogram round or punched-out translucent areas, 
sharply demarcated from normal bone. In the case 
recorded here, such an area of translucency, 2.5 cm. in 
diameter, was demonstrable, involving both tables of 
the frontal bone. In the center of this defect was a 
sequestrum measuring about 2 cm. in diameter, with 
ill-defined moth-eaten margins. 

Because of the presence of the sequestrum, a diag- 
nosis of eosinophilic granuloma was not considered, 
the impression being that the lesion was a “localized 
osteomyelitis with sequestration, possibly tuberculosis.”’ 

Specimens of bone removed surgically were diagnosed 
by the Armed Forces Institute of Pathology as eosino- 
philic granuloma. 

Three roentgenograms. 


Osteoarthritis of the Hip Joint. Franklyn Stonham. 
M. J. Australia 1: 916-917, June 27, 1953. 

Osteoarthritis of the hip is a degenerative process 
not associated with infection or toxemia. The author 
lists four types: (1) following pediatric disorders such 
as (a) congenital dislocation, (6) congenital coxa vara, 
(c) osteochondritis juvenilis, and (d) slipped epiphysis; 
(2) following traumatic dislocation of the hip or frac- 
tures of the acetabulum or femur, especially if some de- 
gree of malunion occurs; (3) occurring as an isolated 
hip lesion in healthy young adults or, more commonly, 
in old age; (4) as a manifestation of generalized osteo- 
arthritis. 

The morbid anatomy is of interest to radiologists, 
since the roentgenogram is its counterpart. Local 
avascularity is a conspicuous feature. There is a dis- 
turbance of the nutrition of the articular cartilage and 
it is unable to withstand ordinary wear and tear. “It 
becomes grayish, granular and shaggy, first over the 
weight-bearing surface of the upper portion of the fem- 
oral head, and finally it disappears completely and 
exposed bone remains. Similar changes follow in the 
remainder of the cartilage. Attrition occurs in the 
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bone and it gradually wears away, a shiny surface 
being left with pits representing spaces formerly oc- 
cupied by blood vessels. The underlying bone is fatty 
and atrophic. Similar changes occur in the acetab- 
ulum. The ligamentum teres may disappear, but 
occasionally it is hypertrophic and edematous. At 
the periphery of the articular surfaces, where wear is 
minimal and there is a better blood supply, hyper- 
trophy no doubt represents a perverted attempt at 
repair, and cartilage and bone growth produces ‘lipping,’ 
thickened cartilage, chondrophytes or osteophytes 
which may become detached to form intra-articular 
loose bodies 

“The general tendency is towards flattening and 
mushrooming of the femoral head and towards coxa 
vara with corresponding distortion of the acetabulum 
The joint capsule hypertrophies and is usually a 
quarter of an inch or more thick, and this thickening 
and the loss of elasticity limit movements and in some 
cases lock the joint completely. Bony ankylosis does 
not occur. Synovial fluid may be scanty or absent, 
but effusions of clear yellow or cloudy fluid containing 
debris and fat are not uncommon. The muscles oper 
ating the hip atrophy mainly from disuse.” 

Roentgen studies show the typical deformity—a 
narrow joint space, sclerotic margins, lipping, and 
possibly a certain amount of atrophy of the adjacent 
bone 

For treatment, arthroplasty is the method of choice 
Deep roentgen therapy may be useful as a method of 
relieving pain, especially in cases in which bony changes 
are not pronounced, but its effect is unpredictable, 
and the benefit may be temporary. 

Four roentgenograms. 
MORTIMER R. CamMIEL, M.D. 
Brooklyn, N. Y. 


A Rare Radiologic Finding: an Endophalangeal Cyst 
from an Epidermal Implant. Gianfranco Mazzoleni 
Arch. di radiol. 28: 23-28, 1953. (In Italian) 

While the rare occurrence of a stratified squamous 
epithelial cyst in the terminal phalanx has been dis- 
cussed in the foreign literature, this case is believed to 
be the first one to be reported in Italy. 

Such cysts are thought to be the result of traumatic 
transplants of epithelial cells from the skin into the 
bony phalanx. So far, they have been reported only 
in the terminal phalanges. The history usually re- 
veals an injury of sufficient severity to account for an 
endosteal implant of some epidermal elements. The 
author does not subscribe to the congenital theory of 
etiology in those patients who give no history of trauma, 
but believes that in these cases the injury has been for- 
gotten. Clinically, one finds constant pain, with a 
sensation of tension, swelling, and at times local red- 
ness and heat over the part. 

Radiographically, the lesion is seen as a sharply de- 
lineated radioiucent area, with no perifocal reaction, 
usually oval and monolocular, with the long axis parallel 
to that of the phalanx; the cortex of the phalanx may 
be distended, thinned, and even fractured. 

Grossly, the contents of the cyst are friable, whiter 
than those of a sebaceous cyst, suggesting exfoliated 
compressed cornified cells. Histologic sections dis- 
close a cavity surrounded by continuous stratified 
squamous epithelium with a thick horny layer ex- 
foliating freely into the cavity. 

In respect to the pathogenesis, it is supposed that at 
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times the cellular implant remains quiescent, because of 
the long interval between injury and onset of symp- 
toms. However, since this time is variable, even short 
in some cases, it is thought that there must be a dif- 
ference in the growth capacity of the epithelial elements 
themselves, possibly related to their state of maturity 
at the moment of the transplant . 

The case described by the author occurred in a me- 
chanic twenty-five years old, who suffered a blow with a 
hammer at the base of the fingernail of the left middle 
finger eleven years earlier. 

Although the final diagnosis remains histological, a 
diagnosis can be made with a good degree of certainty 
upon the basis of the characteristic clinical history and 
radiologic findings 

The author calls attention to a recent article dealing 
with 26 such cases of this unusual lesion—19 from the 
literature and 7 personal—teadily accessible to American 
radiologists (Carrol: Am. J. Surg. 85: 327, 1953) 

Two roentgenograms; 2 photomicrographs. 
CHRISTIAN V. CrmMINo, M.D. 

Fredericksburg, Va 


in Tuberous Sclerosis. 
Arch. Neu- 


Roentgenologic Findings 
Bone Manifestations. Harry I. Berland 
rol. & Psychiat. 69: 669-683, June 1953 

The author presents a concise review of the literature 
concerning tuberous sclerosis and adds 5 case histories 
as well as reviewing the roentgen findings on 3 additional 
cases previously reported. 

Tuberous sclerosis is a rare infirmity caused by 
maldevelopment of the germinal layers, principally the 
ectoderm. The triad of mental deficiency, convulsions, 
and adenoma sebaceum is the most common clinical 
finding. Every organ has been reported involved in 
the process. In 80 per cent of the cases changes occur 
in the brain or kidney, consisting essentially of areas of 
demyelinization, calcification, and glial proliferation in 
the former, and mixed embryonal tumors in the latter. 
Roentgenographic changes in the hands or feet have re- 
ceived less attention, though they occur in 65 per cent 
of the cases. Their correlation with the skull changes 
will permit a roentgen diagnosis. 

Three of the author's cases demonstrated intracranial 
calcification combined with small cystic areas in the 
phalanges of the hands or feet. These changes were 
intramedullary or adjacent to the cortex. They must 


be differentiated from neurofibromatosis, fibrous 
dysplasia, enchondroma, gout, sarcoid, and hyper- 
trophic arthritis. A fourth case showed irregular 


thickening of the cortex of the metatarsal bones, as 
well as intracranial calcification. Such a lesion must be 
differentiated from melorheostosis, inflammatory pefl- 
ostitis, and syphilitic sclerosis. A third type of 
osseous involvement, seen in 3 cases, consisted in a com- 
bination of the above changes in the hands and feet 
and cerebral calcifications. There may or may not be 
thickening of the tables of the cranial bones. In the 
eighth case no changes were demonstrated in the hands 
or feet; this occurs in about 35 per cent of the cases. 

The author concludes that the changes in the hands 
and feet are of greater importance than formerly be- 
lieved. When they are seen alone, tuberous sclerosis 
should be considered; when they are combined with 
intracranial calcifications, the diagnosis can be clearly 
established. 

Twenty roentgenograms. R. F. LEwIs, M.D. 

Cleveland Clinic 
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Bone Changes in Neurofibromatosis (Reckling- 
hausen). G. Miller. Fortschr. a. d. Geb. d. Rént- 
genstrahlen 78: 669-689, June 1953. (In German) 

The author gives a short historical review of neuro- 
fibromatosis, describes 3 cases of his own in detail, and 
analyzes 41 cases, 28 in males and 13 in females. The 
youngest patient at the time of diagnosis was seven and 
a half years old, the oldest, eighty-seven years. Death 
was directly due to neurofibromatosis in 12 cases. 
Eight patients died from brain tumor. The disease is 
not hereditary, but may have a familial tendency, as 
shown in 5 cases. Bone changes can be classified as 
(a) local, (6) complex dysplastic changes often involving 
an entire extremity, (c) generalized involvement such 
as osteoporosis or osteomalacia. Examples of each 
group are presented 

The author further discusses in some detail the 
possible connection between neurofibromatosis and 
polyostotic fibrous dysplasia, which has been suggested 
by others. He does not believe that the two diseases 
are actually similar. 

Ten roentgenograms; 6 photographs and photo- 
JuLtrus HEYDEMANN, M.D. 

Chicago, II. 


micrographs 


Soft Tissue Calcifications in Cord Lesions. Miriam 
Liberson. J.A.M.A. 152: 1010-1013, July 11, 1953. 

The essential characteristics of calcifications as- 
sociated with spinal cord lesions are as follows: 1. 
They appear below the level of the cord lesion. 2. 
Sites of predilection are the region of the hip joint, 
the medial femoral condyle, and the knee joint, though 
the joints proper are not involved. 3. Calcifications 
appear early after injury, progress rapidly, and develop 
in areas where no previous hemorrhage or infection 
existed. 4. Pathologically the deposits consist either 
of compact bony nodules or a spongy lacework along 
the diaphysis. In some cases there is interference with 
motion of the joint. 

The author studied roentgenographically 30 pa- 
tients with total paralysis of the lower limbs, due to 
trauma (almost 50 per cent of the cases), poliomyelitis, 
hemorrhage, cord tumors, multiple sclerosis, arachnoid- 
itis, etc. Sixteen of the 30 showed soft-tissue calci- 
fications. The hips were involved in 9, the pelvis in 3, 
and the thigh and adductor areas in 2 each. Four pa- 
tients showed calcifications in more than one area. 
In 19 of the 30, urinary tract calculi were also present. 
It appears that cord lesions in the cervical region are 
more consistently accompanied by soft-tissue calcifica- 
tions. Osteoporosis below the level of cord involve- 
ment is constant, and pathologic fractures are fairly 
common. The appearance of these areas on healing is 
sometimes bizarre, with exuberant callus and extensive 
soft-tissue calcifications. 

Four roentgenograms; 4 tables. 

BERNARD S. KALayjIAN, M.D 
Detroit, Mich. 


GYNECOLOGY AND OBSTETRICS 


X-Ray Diagnosis of Uterine Pathology. Arthur M. 
Davids. Am. J. Obst. & Gynec. 65: 1167 1179, 
June 1953 

A technic for hysterography using a water-soluble 
radiopaque medium is described. Hysterography is 
indicated in the presence of abnormal uterine bleeding, 
dysmenorrhea, and sterility despite the presence of 
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normal tubal patency, as well as for preoperative in- 
vestigation prior to myomectomy. Contraindications 
are: acute and subacute pelvic inflammatory disease, 
intrauterine gestation, cervicitis with purulent dis- 
charge, and active uterine bleeding. 

Uterine polyps, single or multiple, are a frequent 
finding. They vary in size and may occur in any por- 
tion of the uterus. They are usually sharply outlined 
and do not distort the cavity. Submucous myomas 
impinge upon the endometrium or may actually lie 
pedunculated within the cavity, which may be en- 
larged and distorted. Intramural myomas in the 
cervix may produce distortion of the cervical canal. 

The x-ray findings in hyperplasia of the endometrium 
depend upon the degree of proliferation. Polypoid 
growths may project into the uterine cavity In moder- 
ate or marked hyperplasia without polyp formation 
the cavity may be enlarged slightly, with hazy borders 
due to prominent endometrial folds. Adenocarcinoma 
of the uterus may show distortion of the cavity with 
irregular borders. In early localized lesions this ir- 
regularity may be limited to one border. Uterine 
carcinoma beginning as a single polypoid growth can- 
not be differentiated from a benign polyp unless ulcera- 
tion has occurred. In adenocarcinoma of the cervix 
the outline of the canal may show irregular protrusions 
or excavations 

Presumptive diagnoses of adenomyosis have been 
confirmed by hysterography. The uterine cavity may 
appear normal in size, or may be somewhat enlarged. 
Short spicules or tube-like projections extend out- 
ward from the cavity, many of them terminating in tiny 
saccules. 

In tuberculous endometritis, narrowing of the cer- 
vical canal and slight enlargement of the uterine cavity 
have been noted. Numerous irregular, hazy, smudged 
defects are described in the uterine cavity 

Early pregnancy and retained products of conception 
produce irregular and bizarre defects which at times 
may be difficult to differentiate from myoma or fundal 
carcinoma. Congenital anomalies of the uterus due to 
incomplete fusion of the miillerian ducts are well demon- 
strated by hysterography. 

Eighteen roentgenograms. 
MASON WHITMORE, M.D. 
Jefferson Medical College 


Meigs’ Syndrome. A Report of a Case in a Child. 
William E. Knaus, Joseph Campos, and William Rose 
J. Pediat. 43: 88-91, July 1953. 

Meigs’ syndrome, characterized by ascites, hydro- 
thorax, and ovarian tumor, is generally associated with 
a benign neoplasm, but the presence of this syndrome 
with malignant ovarian tumor has been reported. 

The authors present the case of a 9-year-old girl whose 
presenting symptom was abdominal pain and swelling 
Ascites, bilateral pleural effusion, and an abdominal 
mass were present. At surgery a large mass arising 
from the left ovary was found, occupying most of the 
lower abdominal cavity. The mass and the left tube 
were removed. The histologic diagnosis was function- 
ing granulosa-cell and theca-cell tumor of the ovary. 

Following surgery, the associated ascites and pleural 
effusions cleared rapidly, as demonstrated roentgeno 
graphically. 

Four roentgenograms; 2 photomicrographs. 

THeEopoRE E. Keats, M.D 
University of California 
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Female Pseudohermaphroditism. A Report of a Case 
Proved Roentgenologically. Bertram Levin, Alwin C 
Rambar, and Irving J. Shapiro. Am. J. Roentgenol. 
69: 948-952, June 1953. 

The case of a 5-year-old-white ‘male’ is reported. 
Except for a hypospadias, the child had appeared 
normal until a few months before admission, when 
pubic, axillary, and sternal hair began to develop 
Examination of the genitalia revealed a_penis-like 
structure with a urethral opening below it, unjoined 
scrotal folds, and absence of palpable gonads. Twenty 
four-hour pregnandiol excretion was 99 mg. (normal for 
the method used, less than 1 mg.). Examination of the 
skeleton showed precocious osseous maturation, the 
bone age being that of an eleven-year-old child. 

Roentgenograms taken following induction of an 
artificial pneumoperitoneum outlined an _ infantile 
uterus and right and left ovaries. Surgical exploration 
exposed an enlarged left suprarenal gland which showed, 
histopathologically, hyperplasia of the zona reticularis 
The small uterus, tubes, and ovaries could be palpated 
at operation but they were not removed 

This is believed to be the first case of this kind in 
which the female pelvic structures were demonstrated 
roentgenologically after induction of pneumoperi 
toneum. 

Six roentgenograms. 

RicHarp F. McCuiure, M.D. 
Palos Verdes Estates, Calif. 


A Pelvic Study. I. The Sacrum, Its Significance in 
Obstetrics. Laurence G. Roth. Am. J. Obst. & 
Gynec. 66: 62-66, July 1953. 

The author, in this first of two articles proposing a 
new system of pelvic profile description on the basis of 
roentgen pelvimetry, discusses the importance of the 
sacral curve in predicting the mechanism of descent in 
labor. For purposes of description, six basic types of 
sacral curves are described: 

1. J, the curve approximating the letter J. 

2. H, the curve resembling a hockey stick. 

3. S, the curve resembling that of a sickle. 

4. A, the average curve shown in textbooks. 

5. Sh, a very shallow, almost flat curve. 

6. St, astraight, flat curve. 

The nature of the sacral curve can be accurately de- 
termined only by roentgen methods, clinical evaluation 
being inaccurate. The sacral curve often has a de- 
termining role in intrapelvic rotation, both in spon- 
taneous labor and in operative obstetrics. For in- 
stance, the forward curve of the “‘J’”’ sacrum presents a 
ledge that juts forward to impede descent and rotation 
of the vertex beyond the mid-plane. The high inci- 
dence of ‘‘J’’ and “‘H”’ curves associated with the platy- 
pellic pelvis apparently accounts for the frequent per- 
sistence of the occiput transverse position at the pelvic 
mid-plane. The obstetrical significance of the other 
sacral curves is also discussed, but the observations are 
not readily abstracted. 

Twelve drawings. WarRREN A. Naris, M.D 
Jefferson Medical College 


FA Pelvic Study: Il. Complete Pelvimetry, In- 
cluding the Use of a Proposed New System of Pelvic 
Profile Description. Laurence G. Roth. Am. J. 
Obst. & Gynec. 66: 302-311, August 1953. 

In this second of two articles a new system of pelvic 
profile description is proposed on the basis of roentgen 
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pelvimetry Inlet classification is held to have no clinical 
application in the diagnosis of pelvic type and little prac- 
tical application in determining the outcome of labor 
and method of delivery. Clinical pelvimetry also has 
certain limitations, especially as regards the inlet and 
upper mid-pelvis. Pelvimetry is most complete when a 
combination of x-ray and clinical study is used, the in- 
let being best evaluated by x-rays, the mid-plane by 
x-ray and clinical study, and the outlet by clinical 
study. With this system the author was able to pre- 
dict correctly the mechanism of descent in labor in 
over 90 per cent of 181 cases as compared with a 12 per 
cent accuracy for clinical diagnosis of type of pelvis 

The roentgen study of the pelvic curve of the sacrum 
is an important aspect of complete pelvimetry (see 
preceding abstract). Other factors to be taken into 
consideration in predicting the mechanism of descent 
are the fact that the biparietal diameter is the narrowest 
diameter and the tendency of the occiput to rotate to 
the widest point of the pelvis 

The proposed pelvic profile description uses seven 
classes, with Thoms’ classification system modified to 
include both the inlet and the mid-plane according to 
the relationship of the anteroposterior and transverse 
diameters. The classes are: 

] Transverse diameter is 3.0 or more cm. greater 
than the AP diameter (Thoms’ platypellic ) 

2. Transverse diameter is 1-3 cm. greater than the 
AP diameter ( Thoms’ brachypellic ) 

3. Transverse diameter is 0-1 cm. greater than the 
AP diameter (Thoms’ mesatipellic ) 

4. AP diameter is greater than the transverse di 
ameter (Thoms’ dolichopellic ) 

5. AP diameter is 0-1 cm. greater than the trans- 
verse diameter 

6. AP diameter is 1-3 cm. greater than the trans 
verse diameter. 

7. AP diameter is 3 or more cm. greater than the 
transverse diameter 

Class 4 applies only to the inlet and Classes 5, 6, and7 
apply only to the mid-plane 

Mengert’s mid-plane index is used as indication of 
the pelvic capacity. This is the multiple sum of the 
transverse and anteroposterior diameters of the mid 
plane determined by roentgen pelvimetry 

The pelvic profile description is a coding system 
similar to the Pulhes physical profile employed by the 
U.S. Armed Forces. It has four elements: 

1. Class of inlet 

2. Class of mid-plane 

3. Letter designate for type of pelvic sacral curve 

4. Mid-plane capacity index. 

The most common profile therefore would read: 26 
H 139. This indicates that the inlet transverse di- 
ameter is 1-3 cm. greater than the anteroposterior 
diameter, and the mid-plane anteroposterior diameter 
1-3 cm. greater than the transverse or interspimous 
diameter; the sacral curve resembles a hockey stick; 
the mid-plane capacity index is 139 which, by reference 
to suitably constructed tables, reveals the transverse 
diameter of the mid-plane to be 10-11 cm., and the 
anteroposterior diameter 12-13 cm. Given such a 
profile, one should be able to visualize the shape and 
capacity of the entire pelvis, particularly in association 
with a clinical evaluation of the lower mid-pelvis and 
outlet. , 

The author stresses the importance of complete pelvic 
examination for every patient, including roentgen 
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pelvimetry ind free use of roentgen studies in labor 
when necessary to supplement clinical findings He 
feels that roentgen pelvimetry should be available 
to all, and believes the use of a pelvic profile description 
would make it necessary for a woman to have roentgen 
pelvimetry only once, since the profile will remain 
unaltered throughout her lifetime. The profile also 
would afford a simpie means of cataloguing information 
and exchanging data 
Five tables Warren A. Naris, M.D. 
Jefferson Medical College 


An Assessment of the Value of the Chassar Moir 
Graphs in the Radiological Investigation of Cephalo- 
Pelvic Disproportion. John P. Erskine, Geoffrey 
Kelham, and Peter P. Wium. J. Obst. & Gynaec 
Brit. Emp. 60: 312-318, June 1953 

Moir empirically devised three sets of charts to be 
used in estimating cephalopelvic disproportion at the 
brim, pelvic cavity and outlet (see abstracts in Radi- 
ology 49: 650, 1947; 54: 468, 1950; 55: 789, 1950) 
From these charts an impression may be gained as 
to the level at which there might be difficulty with 
different sizes of the fetal head. The cases are assessed 
as follows: (1) No disproportion, as shown on the 
brim, the cavity or the outlet chart; (2) minor dis- 
proportion—of not more than 2 mm. on the brim 
chart or not more than 4 mm. on the cavity or outlet 
chart; (3) moderate disproportion—disproportion of 
more than 2 mm. but not more than 4 mm. on the brim 
chart, or of more than 4 mm. but not more than 7 mm 
on the cavity or outlet chart; (4) severe disproportion 
disproportion of more than 4 mm. on the brim chart, or 
of more than 7 mm. on the cavity or outlet chart 

Using this method, the authors analyzed 160 cases 
suspected of disproportion by experienced obstetricians 
The greatest advantage was found in that group in 
which there was no disproportion. Of 160 cases ex- 
amined, 106 feli into this group. The forecast was ap- 
proximately 95 per cent correct and, in spite of some 
clinical reasons for misgivings, could be accepted by 
the obstetrician with a high degree of confidence. It 
pointed up the inadequacy of some methods still in 
use, which assess the capacity of the pelvis in one di- 
ameter. At each level, disproportion in one direction 
may be very adequately compensated for by roominess 
in the other 

In the minor disproportion group, of which 20 could 
be assessed, it was found that most of the minor dis- 
proportions will not interfere seriously with vaginal 
delivery. Seventeen of the 20 patients delivered 
spontaneously. Forceps were used in 3 

Moderate disproportion, so far as radiologic as- 
sessment was concerned, was the truly borderline group 
and, as might be expected, contained the highest pro- 
portion of incorrect predictions. Unpredictable fac- 
tors, such as the strength of the uterine contractions 
and the moldability of the fetal head, exert their 
maximum influence in this group and it is here that the 
authors are of the opinion that a trial labor has its 
greatest value. Nine cases were assessable. In 4 of 
these, spontaneous delivery occurred. In 2 delivery 
was by cesarean section and in 3 forceps were used. 

In the cases of severe disproportion, of which there 
were 16, there was only 1 incorrect prediction. It was 
thought that the biparietal measurement was mis- 
calculated due to probable displacement of the head 
from the mid-line. Of 16 cases, 12 required cesarean 
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section; in 3, forceps were used; and the | patient on 
whom a mistaken prognosis was made delivered 
spontaneously 
The conclusion is reached that, with the help of the 
Moir graphs, even the relatively inexperienced may 
achieve a satisfactory degree of accuracy in predicting 
the course of labor in cases with clinically suspected 
disproportion 
One figure; 4 tables MorTIMER R. CAMIEL 
Brooklyn, N. Y¥ 


Outlet Pelvimetry and the Symphysis-Biparietal 
and Sacral-Biparietal Diameters. Laurence G. Roth. 
Surg., Gynec. & Obst. 96: 704-706, June 1953 

The Thoms modified outlet pelvimeter was employed 
in a clinical and roentgen study of 236 primiparous 
patients. The authors compare their results with those 
of a similar study by Thoms and Cheney Surg., 
Gynec. & Obst. 89: 67, 1949. Abst. in Radiology 
54:916, 1950). They arrive at the conclusion that the 
symphysis-biparietal diameter alone has no signifi- 
cance as regards the mid-pelvis or inlet of a particular 
individual patient. The place for clinical outlet pel- 
vimetry is in evaluation of the type of pelvic outlet and 
its component parts. The use of a measuring device 
for absolute numerical values tempts the novice to 
seek a single denominator for all clinical problems 

The study indicates the need for a total pelvimetry 
which employs all clinical and roentgen technics for 
aids in arriving at a clinical judgment. [See abstracts 
on p. 626.) 

Five tables THEODORE E. Keats, M.D 

University of California 


Hyperextension of the Fetal Head in Breech Presen- 
tation. Cary M. Dougherty, Lorin J. Mickey, and 
John T. Moore. Am. J. Obst. & Gynec. 66: 75-78 
July 1953. 

Fetal attitude has not received its proper share of 
emphasis in the study of breech presentation. The 
authors review the literature and present a case of 
breech presentation with hyperextended head. There 
is no single etiological factor common to these cases, 
but the rate of infant morbidity and mortality is high. 

It is suggested that routine x-ray examinations be 
made in all breech presentations, with the radiologist 
adding a statement concerning flexion, extension, or 
hyperextension of the arms, legs, spine, or head, to the 
usual diagnosis of breech right sacroanterior, left 
sacroanterior, etc 

Following the diagnosis of breech presentation with 
hyperextended head, and after due attention to the 
possibility of spontaneous correction, the proper 
treatment is external manipulation or, failing this 
simple procedure, delivery by cesarean section prior to 
the onset of labor 

Two roentgenograms 


Ropert L. Ecan, M.D 
Jefferson Medical College 


THE GENITOURINARY SYSTEM 


Urethrography in the Male. Delimitation of the 
Anterior and Posterior Urethra, the Pars Diaphragmat- 
ica, the Pars Nuda Urethrae and the Presence of a 
Musculus Compressor Nudae. ©. Morales and R 
Romanus. Acta radiol. 39: 453-476, June 1953. 

In a previous study of urethrography (Acta radiol., 
Suppl. 95, 1952. Abst. in Radiology 62: 303, 1954), 
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it was found that certain details in the roentgenograms 
could not be explained on the basis of the usual ‘“‘roent- 
gen anatomy.”’ The authors have therefore made a 
special investigation of the boundary area between the 
anterior and posterior portions of the urethra, with 
particular attention to the pars nuda and the musculus 
compressor nudae. They present an account of the 
anatomy of this area, starting with an excellent dis- 
cussion of the urogenital diaphragm which surrounds 
the pars diaphragmatica (membranous portion). Par- 
ticular attention is given to the external urethral 
sphincter, especially in its anatomical relationships and 
its action during micturition following injection of a 
contrast medium. The pars nuda is the proximal por- 
tion of the anterior urethra where the latter is separated 
from the symphysis pubis by fatty areolar tissue an- 
teriorly and by the corpus spongiosum penis laterally 
and posteriorly. The musculus compressor nudae is a 
bilateral muscle arising in the median line of the groove 
of the bulb of the penis, running laterally and forward 
into tendons which meet in front of the urethra at the 
junction of the pars nuda and the spongy part, forming 
a tendinous plate some few millimeters in breadth. 

The function of the various parts and their relation 


to the act of micturition is discussed at some length. As 
a result of their roentgen studies, the authors find 
themselves in disagreement with some other investiga- 


tors concerning the act of micturition. 


The roentgen appearance of the m. compressor nudae 
is shown in reproductions and the authors specifically 
state that there are considerable variations in its pres- 
ence and extent. The appearance is that of an im- 
pression in the anterior wall of the urethra at the 


boundary between the anterior and posterior urethra 


The differential diagnosis between a stricture and a 


contracted musculus compressor nudae may be difficult 


A stricture is seen most clearly in injection films, when 
the lumen is distended as much as possible. A chance 


contraction of the m. compressor nudae may produce an 
impression simulating a non-encircling stricture, 


especially if the contrast medium is too cold or too 


warm, or if there is insufficient anesthesia. In the 


contraction film the effect of the m. compressor nudae 


on the lumen is seen, as opposed to the injection film, 
in which the lumen is uniformly distended. If an 
indentation is seen on both the injection and contrac- 
tion film, or if it is accentuated in the contraction 
film, it is caused by the m. compressor nudae plus a 
stricture. If the impression runs right around the 
lumen it represents a stricture, for the m. compressor 
nudae does not affect the posterior wall 
The pars nuda is partially unprotected, and for this 
reason the authors suggest certain precautions during 
instrumentation of the urethra 
Twenty-nine roentgenograms; 3 drawings. 
J. F. Berry, M.D. 
University of Louisville 


Urokon Sodium 70 Per Cent in Excretory Urography. 
Carey N. Barry and Dalton K. Rose. J. Urol. 69: 849-— 
855, June 1953. 

This paper records the results of an investigation in 
1,160 consecutive cases of routine pyelography em- 
ploying varying amounts of 70 per cent Urokon. In 
407 of these cases, or 38 per cent, the procedure was not 
diagnostic, that is, filling was not sufficient to satisfy 
criteria for surgical intervention. This figure is less 
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by far than with any other intravenous contrast me. 
dium. The density was noticeably greater and the 
pyelograms were clearer and brighter. The use of 
pressure blocks was found to produce about 10 per 
cent more films of diagnostic quality. 

This study included 142 cases in which 50 c.c. of 70 
per cent Urokon was injected. In 73 per cent of this 
group the examination was diagnostic. Urokon is the 
most rapidly excreted of all the commonly employed 
contrast media. In 951 of 1,025 cases, or 92.8 per 
cent, filling occurred within fifteen minutes 

Toxic reactions were absent in 89.5 per cent of those 
cases in which this feature was recorded. Two pa- 
tients presented troublesome reactions, in the form of 
nausea with emesis, fecal incontinence, and drop in 
blood pressure to shock levels. Both made prompt 
recoveries with symptomatic and supportive therapy. 

Nausea and nausea with emesis, when they occurred, 
were early and fleeting, appearing within one minute 
from the onset of injection and clearing within three 
minutes. No lasting reactions developed. Urticaria 
was observed in 4 cases and with one exception cleared 
promptly after intravenous Benadryl. It has also 
been noted repeatedly that after a 50-c.c. injection of 
70 per cent Urokon, the immediate urine sample in 
approximately 50 per cent of the cases shows a shower 
of epithelial cells which resemble tubular cells. Another 
group receiving 50 c.c. of 70 per cent Urokon have 
shown transient albuminuria. Some half-dozen cases 
of antecubital vein phlebitis have occurred, mostly in 
the summer months 
One figure; 5 tables 

Howarp L. Sternspacu, M.D 
University of California 


Use of Gastric Distention as an Aid to Pediatric 
Urography. David H. Allen. Texas State J. Med. 48: 
802-804, December 1952. 

In order to produce more homogeneous upper ab- 
dominal shadows during pediatric urography, Matthei 
(J. Urol. 64: 417, 1950. Abst. in Radiology 57: 145, 
1951) suggested twelve hours of dehydration, with 8 oz 
of milk or formula immediately following injection of 
the contrast material. The distended stomach dis- 
places the colon and small bowel downward 

The author has found in children over eighteen 
months of age that the substitution of Coca Cola for 
the milk produces films with better detail of the upper 
urinary tracts, since the stomach is well distended with 
gas. 

Eight roentgenograms. 

MarsuHa_t B. Tucker, M.D. 
Oakland, Calif 


Pathogenesis and Therapy of Renal Osteopathy 
(Renal Rickets). S. Bettge and G. Feigel. Fortschr. 
a. d. Geb. d. Réntgenstrahlen 78: 689-697, June 1953. 
(In German) 

The authors report a case of renal osteopathy (so- 
called renal rickets) showing the three cardinal findings 
of this syndrome: (1) renal insufficiency, (2) hyper- 
phosphatemia with nearly normal calcium, and (3) 
bone changes simulating rickets. Secondary to the 
renal insufficiency, hyperparathyroidism develops as 4 
result of a decrease in calcium ions. The increased 
serum phosphate level is also attributed to lack of 
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calcium ions and in less degree to insufficiency of the 
glomeruli for elimination of phosphorus. The para- 
thyroids apparently play an important part in the 
formation of bone changes, it having been shown ex- 
perimentally that with extirpation of the parathyroids 
bone changes did not develop. 

The biochemistry of the condition is discussed in de- 
tail. The rationale of calcium therapy is based on the 
pathogenesis of the syndrome. The success of treat- 
ment may be determined by repeated determinations of 
the alkaline phosphatase levels. The authors propose 
to abandon the name “renal rickets’ for “renal oste- 


opathy.’ 
Eight roentgenograms; 1 table. 

Jutius HEYDEMANN, M.D. 

Chicago, Ill 


Spontaneous Nephroduodenal Fistula: Review of 
the Literature and Report of a Case. George H. Jones, 
Oakley A. Melendy, and William F. Flynn. J. Urol. 
69: 760-763, June 1953. 

There have been 7 cases of spontaneous nephroduo- 
denal fistula recorded in the literature. The eighth 
such case, which was due to epidermoid carcinoma of 
the kidney, is reported by the authors. Of the earlier 
cases, 1 was due to hydatid cysts, 4 were the result of 
tuberculosis, 1 was due to pyelonephritis and _ peri- 
nephritis, and in 1 case the etiology was unknown 

The symptoms are usually those of a gastrointestinal 
disturbance, consisting of nausea, vomiting, epigastric 
pain, diarrhea, flank pain, and weight loss. Dysuria, 
frequency, burning, and pyuria may also occur either 
prior to, in conjunction with, or after the onset of the 
intestinal symptoms. 

The clinical diagnosis rests on the roentgen demon- 
stration of the fistulous tract connecting the kidney and 
the duodenum. This may be accomplished by ex- 
cretory urography (if the kidney functions), retro- 
grade pyelography, or the extraduodenal extrusion of 
barium during examination of the upper gastroin- 
testinal tract. 

In the case reported here, the fistula was demon- 
strated by retrograde pyelography. The gastroin- 
testinal series showed some narrowing and extrinsic 
pressure upon the descending portion of the duodenum, 
but failed to reveal the fistulous tract. 

One roentgenogram; 1 photomicrograph; 1 table. 

Howarp L. Srernsacu, M.D. 
University of California 


Pneumoretroperitoneum in Tumors of the Adrenals. 
R. Haubrich and P. Thurn. Fortschr. a. d. Geb. d. 
Réntgenstrahlen 78 : 719-723, June 1953. (In German) 

The authors report 4 cases of enlargement of the 
adrenals demonstrated by tomography following pre- 
sacral injection of air: 2 cases of hyperplasia and 2 of 
tumor. In hyperplasia there is a uniform, homo- 
geneous enlargement, with retention of the triangular 
contour of the adrenal. Tumors show an irregular, 
inhomogeneous, and at times cystoid enlargement, with 
loss of the normal triangular contour. These findings 
are helpful in the differential diagnosis of the two condi- 
tions, especially when other symptoms and findings are 
difficult to evaluate. 

Seven roentgenograms. 

JuLius HEYDEMANN, M.D. 
Chicago, Ill. 
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THE BLOOD VESSELS 


Importance of Abdominal Aortography in the Study 
of Ischemic Syndromes of the Lower Limbs. L 
Possati. Arch. “Putti’’ chir. org. di movimento 5: 
1-24 (reprint) 1953. (In Italian) 

This report is based upon a study of 41 cases: 26 
of obliterative arterial disease, 6 of embolism of the 
terminal aorta, 4 of abdominal aortic aneurysm, 2 of 
renal tumor, 1 of renal malformation, 2 of retroperi- 
toneal tumor. Absence of pulse in one or both femoral 
arteries was the indication for examination in most of 
the cases, due either to chronic endarterial obliterative 
disease or to an embolus. The appearance of the 
latter is acute and dramatic; that of the former is 
slower, allowing development of collateral circulation 
and may pass unnoticed. The clinical picture (Leriche 
syndrome) is characterized by faulty erections of the 
penis, extreme fatigability of the lower limbs (even 
progressing to intermittent claudication), muscular 
atrophy of the lower limbs, pale feet, absence of femoral 
pulsations, and trophic changes in the skin when the 
collateral circulation proves insufficient. Buerger’s 
disease may play a role in some of these cases, but the 
majority are related to severe arteriosclerosis of the 
terminal aorta and its iliac branches. 

There are two practical ways of demonstrating the 
lower abdominal aortic segment: retrograde cathe- 
terization of the aorta via one of its major branches, 
and direct translumbar puncture of the abdominal 
aorta. The former is preferable in the study of ab- 
dominal aortic aneurysms and retroperitoneal tumors, 
the latter in obliterative lesions of the aorta and its 
iliac branches. Retrograde studies in this latter group 
of lesions are absolutely contraindicated because of the 
danger of mobilizing thrombi or aggravating the 
thrombosis, and finally because of the difficulty of com- 
plete visualization above the occluded segments via 
the collaterals. Translumbar aortography accurately 
defines the site and extension and the nature of the 
obliterative lesion and the mechanics of the collateral 
circulation. These data are of value in determining 
the kind of therapy, whether removal of the thrombus 
or a vascular transplant. 

At times, delineation of the collateral circulation may 
be misleading in that the cephalic routes may not be 
well seen due to the low position of the puncture. 
The patterns of collateral circulation fall into two 
groups: (1) parietal, in which the intercostal, internal 
mammary, diaphragmatic, and especially the lumbar 
arteries anastomose with the circumflex, iliac, and ilio- 
lumbar arteries below; (2) visceral, in which the in- 
ferior mesenteric via its superior hemorrhoidal branch 
anastomoses with the hypogastric system via its middle 
and inferior hemorrhoidal branches, and thence via 
the pudendal or obturator arteries with the iliofemoral 
system. These collaterals are often well visualized 
on the roentgenograms because of their dilatation. 

The author discusses the disturbance of the collateral 
circulation in major lower colon and rectal surgery in 
those patients whose vascular compensation is merely 
adequate. He refers to a case of abdominoperineal 
resection in which, three days after surgery, ischemic 
phenomena without pain appeared in the lower limbs 
and were ascribed at that time to an aortic embolus, 
though in retrospect they were probably due to the 
operative disturbance of the visceral collateral cir- 
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culation incident to obliterative disease of the terminal 
aorta. 

Complications are rare in a properly executed study. 
Toxicity to the contrast medium is the greatest hazard. 
Uroselectan B (70%) has been found satisfactory in 
amounts of 40 to 60 c¢.c. Urinalysis, NPN, and urea 
clearance determinations showed no notable changes. 
The actual puncture (experiments on dogs notwith- 
standing) is harmless. The difference in the risk of 
aortic puncture in man and dog is probably related to 
the much higher elastic tissue in the aorta of the former. 
Injection into the periaortic tissue is not dangerous. 
Even injection into a major visceral artery, such as the 
superior mesenteric, is without harm. The death from 
this accident recorded in the literature occurred with 
sodium iodide. CHRISTIAN V. CrmMINno, M.D. 

Fredericksburg, Va 


Evaluation of the Radiologic Visualization of the 
Spleno-Portal Vein (Spleno-Portography). A. Cacciari 
and A. Frassineti. Arch. ital. mal. app. diger. 19: 
353-378, 1953. (In Italian) 

The authors report on their experiences with 18 cases 
of splenoportography, the largest series so far. The 
medium, Uroselectan B (75 per cent), was injected di- 
rectly into the spleen transparietally. Further tech- 
nical details are available in the quoted references. 
The cases are divided into five groups: 

1. Cirrhosis of Laennec and of Eppinger-Cesa- 
Bianchi: A typical case of Laennec’s cirrhosis showed 
the splenic vein to be rather tortuous, and its tributaries, 
the inferior mesenteric vein, etc., unusually well filled. 
The intrahepatic portal branches were few and limited 
to the principal subdivisions. Such a picture of retro- 
grade filling of the tributaries of the splenic vein sup- 
ports the clinical diagnosis of an intrahepatic obstruc- 
tion of the smaller portal veins. In a second case over 
the months the splenoportal vein became progressively 
smaller and its tributaries larger, representing the de- 
velopment of collateral circulation. 

2. Systemic Blood Diseases: A case of chronic mye- 
oid leukemia may be used as an example of systemic 
blood diseases. The splenoportal vein was engorged; 
the splenic vein was displaced incident to the enlarge- 
ment of the spleen; the intrahepatic vessels were more 
clearly demonstrated and more turgid than normal. 
The authors believe that this engorgement is a mani- 
festation of vascular hypotonia, probably related to 
actual myeloid infiltration of the vascular walls. 

3. Infectious Diseases with Hepatosplenomegaly: 
A case of splenic leishmaniasis is used as an example of 
this group. The findings are really non-specific, but 
are important in that they exclude a pylephlebitis. 

4. Primary Disease in Splenic Vein with Spleno- 
megaly: An example of this group was a case of throm- 
bophlebitis of the splenic vein showing non-visualiza- 
tion of the splenoportal vein by splenoportography, 
confirmed surgically. 

5. Primary or Secondary Neoplasms with Involve- 
ment of the Splenoportal System: In a case of gastric 
carcinoma splenoportography demonstrated numerous 
vessels anterior to the spine which were difficult to 
identify individually, but which probably represented 
collateral circulation, in view of failure of the portal vein 
and its intrahepatic branches to opacify. This find- 
ing was interpreted as representing extrinsic pressure 
on the venous system rather than thrombosis. The 
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picture was not at all the same as that found with 
cirrhosis. 
Fifteen roentgenograms with accompanying line 
drawings. CHRISTIAN V. CimMINo, M_D, 
Fredericksburg, Va. 


MISCELLANEOUS 


Hydatid Disease. Y. Jidejian. Surgery 34: 155- 
167, July 1953. 

This is a complete review of hydatid disease. The 
radiological aspects are well brought out, with good 
illustrations. The author points out that the most 
visible of the echinococcus cysts are those which are 
calcified and that these are also the least dangerous, 
since a calcified cyst is a dead cyst. 

The life cycle of hydatid disease is nicely outlined, 
with a diagrammatic sketch that is useful for review. 

Of the 190 cases of hydatid disease seen by the author, 
106 were in the liver, 57 in the lung, 8 in the kidneys, 7 
in the spleen, 4 in abdominal scars (recurrent), 3 in 
the omentum, | in the mediastinum, and 4 in ihe orbit 

Ten roentgenograms; 2 drawings. 

S. F. Tuomas, M.D. 
Palo Alto, Calif. 


TECHNIC 


Dichromatic Absorption Radiography. Dichro- 
mography. Bertil Jacobson. Acta radiol. 39: 437-452, 
June 1953. 

The term dichromatic absorption radiography is 
used to designate the employment of differences of 
absorption of two or several monochromatic roentgen 
ray or rays of different wave-length distributions for 
the production of a picture showing differences in ab- 
sorption or for showing the distribution and/or the 
concentration of an element in an object 

The author presents the basic theory of dichro- 
mography, including edge and continuous dichro- 
mography, with their respective attributes. 

The differences in the intensities of the transmitted 
wave lengths is measured and is mapped automatically 
on a cathode-ray screen by a scanning procedure. 
By use of the secondary radiation from selected ele- 
ments, monochromatic roentgen rays can be obtained 
of the proper purity and intensity for practical purposes. 

Roentgenograms produced with this method show 
greater contrast with small absorption differences. 
A disadvantage is that sharp boundaries will not be 
obtained as in ordinary radiography. 

In discussing the applicability of dichromography, 
the author states that it should be possible to use the 
technic to complement ordinary medical and industrial 
roentgenography. Among the macro-biochemical prob- 
lems, quantitative edge dichromography should be 
limited to studies of iodine metabolism of the thyroid. 
Of importance for medical application is the amount of 
roentgen energy absorbed during the exposure. 

Dichromography is in an experimental stage and 
construction of an apparatus for practical use offers 
several problems, but there seem to be possibilities 
for their eventual solution. 

Excellent diagrams, graphs, and pictures illustrate 
the various experimental technics used. 

CLaupE D. Baker, M.D. 
Louisville General Hospital 


April 1954 
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: A Simple Method of Ensuring Correct Concentration 
= of Barium Contrast Media. Ove Mattsson. Acta 
: radiol. 39 : 501-506, June 1953. 
me The author has devised an aerometer (hydrometer ) 
7 of plastic material to measure the specific gravity of 


contrast media. He believes the use of a definite 
concentration of the barium suspension from day to 

day will be helpful to the radiologist. 
Numerous determinations were made of the specific 
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Six illustrations, including 3 roentgenograms. 
LAWRENCE A. Davis, M.D. 
University of Louisville 


A Time-Marker for Urograms. Olof Willner. Acta 
radiol. 39: 499-500, June 1953. 

A time-marker made of Plexiglas and measuring 5 
mm. in thickness (manufactured by A. B. Elema- 
Jarnh, Stockholm) for use in recording time on uro- 
grams is described. The hands of the dial contain fine 
lead pointers, and the hours are represented by lead 
shot. At the time of injection of the contrast medium, 
the hands are set at 12 o’clock and reset with the ap- 
propriate time for each film. The device may be 
attached to the cassette by adhesive tape. 

Two illustrations. Doris E. Pipkin, M.D. 

Louisville General Hospital 


RADIOTHERAPY 


55 gravity of contrast media used routinely. With the 
compression technic regularly practiced in Sweden for 

The examination of the stomach and duodenum, a suitable 

ood concentration corresponds to a specific gravity of 1.45 

10st to 1.60. For a barium enema, a concentration cor- 

are responding to a specific gravity of 1.15 seemed to be 

us, satisfactory. Other factors, however, must be taken 
into consideration. 

ied, 

Or, 

5, 

in Directed Beam Therapy. II. Multiple Small Field 

vit Irradiation of the Pituitary Gland, Pituitary Tumors 
and Other Intracranial Lesions. B. V. A. Low-Beer, 
N. E. Scofield, E. T. Feldsted, and R. F. Brown. 
Am. J. Roentgenol. 69: 953-968, June 1953. 

A method is described which delivers to the region of 

the pituitary gland a tissue dose of 8,000 to 10,000 r 
within a period of fifty to sixty-five days, with the 
skin dose per portal not exceeding 3,000 to 4,000 r. 

4 This intensive irradiation was attempted in order to 


, decrease pituitary function and to affect tumor growth 
in disseminated cancer. No such effects were demon- 





r strated. However, the method did prove of value in 
. the treatment of pituitary tumors and in irradiation of 
- other intracranial neoplasms. 
. To understand the method, the head is to be con- 
. sidered as a spherical or oblate body having three 
. mutually perpendicular axes passing through the cen- 
trally located pituitary gland: a vertical axis (a-b) and 
two axes (c-d and e-f) perpendicular to each other and 
forming a horizontal plane which is perpendicular to 
4 a-b. When the roentgen beam passes through this 
“ horizontal plane and is directed at the central axis a-d, 
: any rotation of the head about the latter axis will result 
" in practically continuous irradiation of the pituitary, 
4 while the skin and other tissues of the head receive 
only intermittent irradiation. 
“ A device is described, consisting of a frame projecting 
; from the tube head, which serves as a beam localizer. 
2 The head is enclosed in a plaster cap molded for each 
individual; the top of the cap is attached to the beam 
localizer at the point of axis a-b. In actual practice 
- the plaster cap tightly enclosing the head is rotated on 
, the axis a-b, and multiple beams are delivered along the 
. horizontal plane of axes c-d and e-f. The arrangement 
: permits repeated therapy seances with exact reposition- 
ing ofthe beam. The horizontal plane is always checked 
‘ with a spirit level. Repeated checking of patients with 
field films during therapy indicated that it is possible to 
! maintain the position of the therapy beam relative to 
the sella turcica within a variation of 1mm. Measure- 





ments indicated that a 3.8-cm. beam provides a beam 
diameter at the pituitary of 4.6 cm. A beam of 2.8 
cm. includes the normal sella turcica plus a 2 to 3-mm. 
margin about it. 

Calculation of dosage with this method reverses the 
usual calculations, because the target-tumor distance 









remains constant while the target-skin distance is 
variable. Dosage measurements and _ calculations 
based on studies of a rice-filled skull within the plaster 
cap and of wax and Presdwood phantoms are reported 
in the original article. The plaster cap attentuates 
the beam by about 10 per cent. 

Five patients were treated in this manner. Therapy 
factors were: 200 kv.p., 1.08 mm. Cu h.v.1, and 65 
em. anode-axis a-b distance. The smallest field size 
was 2 cm. and the largest was 3 cm. Each of the 5 
cases is reported in detail, including a summary of the 
therapy method. As an example of the efficiency of 
the method, the most heavily irradiated case received 
10,000 r at the pituitary through 10 ports and the 
maximum skin dose to any single part was 4,790 r. 
The treatments were given in 47 seances over a period 
of sixty-two days 

Eighteen illustrations; 1 table. 

RicHARD F. McCiure, M.D. 
Palos Verdes Estates, Calif. 


Primary Plasma Cell Tumors of the Upper Air 
Passages with Particular Reference to Involvement of 
the Maxillary Sinus. Clyde A. Heatly. Ann. Otol., 
Rhin. & Laryng. 62 : 289-306, June 1953 

Primary plasma-cell tumors of the upper air passages 
are rare, having a predilection for males over the age of 
forty years. They present a soft, red, lobulated ap- 
pearance, seldom ulcerating. They may take the 
form of stalked or sessile tumors or limited areas of sub- 
mucosal thickening. They may be multiple but are 
usually solitary. The stalked variety is most commonly 
seen in the pharynx and larynx, but the other types 
may also occur in any portion of the upper air passages 

Nasal plasmocytomas generally fill the passage with a 
bulky mass, which tends to extend into the adjacent 
sinuses. The maxillary sinus tumors have for the 
most part been soft, friable, and easily bleeding, with a 
tendency to destroy the bone and invade the nasal 
cavity and ethmoids. Superficial spread in the mucous 
membranes is common, and deep invasion of bone un- 
common, in marked contradistinction to other malig- 
nant neoplasms in this area. 

The plasma-cell tumors consist of a solid growth of 
plasma cells in massive clusters in a delicate stroma of 
capillaries, separated by thin connective-tissue septa. 
Actual cell structures vary widely, and microscopic 
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findings fail as a guide to the malignant nature of the 
tumor and its future course. It is believed by some 
that the replacement of tissue by broad sheets of plasma 
cells arranged in a delicate capillary stroma is definitely 
indicative of a malignant tumor and that the absence 
of this pattern makes malignancy unlikely. It is 
generally felt, however, that in most instances neither 
the gross nor the histologic appearance of these tumors 
is helpful in prognosis or treatment. 

Plasmocytomas may originate in any portion of the 
upper respiratory tract, tongue, alveolar process, palate, 
floor of mouth, and mastoids. The conjunctiva is a 
frequent site of benign plasmocytoma. A definite but 
undetermined percentage of primary  plasma-cell 
tumors metastasize to adjacent lymph nodes or the 
bony skeleton. In the latter group the distribution 
and character of the lesions are identical, histologically 
and roentgenographically, with multiple myeloma 
Pulmonary metastases have not been reported. The 
relationship of primary plasma-cell tumors to multiple 
myeloma has not been established, though they have 
much in common. 

The signs and symptoms of plasma-cell tumors of 
the upper air passages correspond to those of the more 
common.tumors of this area. The symptoms are 
mainly those of obstruction, but infrequently hemor- 
rhage may be the presenting manifestation. 

Classification is unsatisfactory “because of the diffi- 
culty in separating the benign and malignant varieties 
on the basis of microscopic and gross characteristics, 
as well as the unpredictable tendency of many ap- 
parently innocent lesions later to develop locally in- 
vasive or metastatic tendencies.’’ Local recurrences 
may not take place for as long as nine years after the 
primary removal, or may be noted within a few months. 
Some patients with local recurrence or lymph node in- 
volvement may survive in good health for many years 
without bone marrow involvement. Tumors of the 
maxillary sinus exhibit a high degree of malignancy 
It is generally agreed that primary plasma-cell tumors 
should be classified as malignant tumors and treated 
accordingly. 

Treatment consists of surgery, radiotherapy, or 
both. Pedunculated tumors are most often removed 
surgically and then irradiated. In dealing with plasma- 
cell tumors of the maxillary sinus the combination of 
surgery with intracavitary radium and deep roentgen 
therapy seems to be the method of choice 

The author reports two cases. The first patient was 
a 70-year old male with a tumor destroying the anterior 
and upper walls of the left maxillary sinus and involving 
the adjacent malar bone. Following surgical removal of 
what proved to be a plasmocytoma, roentgen therapy 
was instituted with 5,800 r [tumor dose?] given through 
three portals. A few years later destructive lesions 
developed in the first lumbar vertebra and in the left 
frontal bone. Bence-Jones proteinuria now appeared 
for the first time, and sternal puncture showed increased 
plasma cells. The course was rapidly downhill, and 
the patient died four years after the onset of facial 
swelling. 

The second patient was a 45-year-old male proved to 
have a plasmocytoma of the right maxillary sinus. 
Metastatic survey was negative and there was no Bence- 
Jones proteinuria. The tumor was removed by curet- 
tage and then irradiated, receiving 5,600 r through 
multiple portals. The result was clinically satisfactory. 


The patient died of carbon tetrachloride poisoning three 
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years later. Autopsy showed no local recurrence 
evidence of metastatic plasma-cell tumor 
One roentgenogram; 2 photographs; 2 tables 
BERTRAM LEvIN, M.D 
Chicago, II, 
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Carcinoma-in-Situ of the Larynx. 
and H. Russell Fisher 
62 : 358-370, June 1953 

This review of 13 cases of laryngeal carcinoma in 
situ was prompted by the growing appreciation of the 
concept of an intra-epithelial, non-invasive stage of 
carcinoma by both laryngologists and pathologists 

The histologic criteria are discussed in great detail 
The most arresting and convincing features are the 
absence of a distinct and uniform basal-cell layer and 
the occurrence of aniso-nucleosis throughout the thick- 
ness of the epithelium. Mitotic figures are usually 
numerous. The presence of carcinomatous change is 
most obvious at the junction of unaltered and carcino- 
matous epithelium. The junction line is usually sharp 
and distinct except where carcinoma in situ has de- 
veloped in previous keratosis 

By definition, carcinoma in situ is confined to the 
surface epithelium and has not extended by invasion 
into the supporting connective tissue. There is always 
a clear-cut demarcation between epithelium and con- 
nective tissue. 

Ten of the authors’ 13 patients were males. Ages 
ranged from twenty-nine to seventy-eight years, the 
average being forty-six years. Hoarseness was the 
only symptom and was continuous for one and one- 
half to fifteen months before diagnosis. Seven patients 
were heavy smokers; 4 were moderate smokers, and 
2 were non-smokers. A clinical diagnosis of carcinoma 
in situ was not made in any patient prior to biopsy, 
and in only 2 cases did the appearance of the lesion sug- 
gest its malignant nature. Leukoplakia was prominent 
in 8 patients; the other 5 exhibited only reddening 
and thickness. In all cases the lesion was intrinsic 
In only 2 instances were both cords involved 

Ten patients were treated by fractional deep roentgen 
irradiation, receiving a tumor dose of 3,690 to 4,305 r 
In 7 of the 10 the disease appeared, at the time of this 
report, to be clinically controlled. The longest elapsed 
time following treatment was fifty-three months, and 
the shortest five and one-half months. Two patients 
had recurrence of carcinoma in situ, appearing after 
six months and sixteen months respectively, in the 
form of two 2-mm. nodules. Following endolaryngeal 
removal of these nodules, the larynx had remained 
normal for ten months in one case and six months in the 
second. The tenth patient had gompleted the course 
of irradiation only four weeks bgfore the report. 

Two patients were treated by 1d-yngofissure only and 
in these the lesion appeared to be controlled after 
thirty-one months and sixteen months respectively. 
Stripping only was done in 1 patient, and the larynx 
remained normal eighteen months later 

Four photomicrographs; 5 phojographs showing the 
gross appearance as seen oo! the laryngoscope; 
3 tables. BERYRAM LEvIN, M.D. 

Chicago, III. 


Alden H. Miller 
Ann. Otol., Rhin. & Laryng. 


Tumors of the Carotid Body: Recognition and Treat- 
ment. Kenneth W. Warren. S. Clin. North America 
33 : 677-693, June 1953. 

Carotid body tumors are usually unilateral, asympto- 
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matic, slow growing, firm but compressible growths 
situated beneath the sternomastoid muscle at the level 
of the bifurcation of the common carotid artery. 
Growth is so gradual and symptoms so mild that medi- 
is usually not sought until the tumors have 


cal advice t 
Vague pains or interference with 


attained large size 
swallowing may be encountered. Rarely a thrill or 
bruit or involvement of the cranial nerves is present 

The incidence of malignant change in these tumors is 
relatively low, despite reports to the contrary in the 
literature. The tumors retain the shape, lobulation, 
and encapsulation of the normal carotid body and vary 
in size up to 190 gm. Metastases to regional lymph 
nodes are rare. There is at least one example in which 
bony metastases were found. 

The tumors encircle the common, internal, and ex- 
ternal carotid arteries and become so fused with these 
structures that extirpation can be effected only by 
ligation of these vessels. This procedure is attended 
by forbidding morbidity and mortality. Too often, a 
casual surgical approach to these tumors has been 
made, with disaster because of serious hemorrhage. 
The clinical manifestations are so innocent as to invite 
this. 

Radiation therapy successfully decreases the size of 
the tumors. Because surgical removal is unduly 
hazardous, it should perhaps be resorted to only when 
the malignant nature of the growth has been established 
through biopsy examination. The symptoms other- 
wise may be relieved by irradiation. 

Five illustrations, including 2 roentgenograms. 

D. pEF. BAvEr, M.D. 
Coos Bay, Ore 


Carcinoma of the Breast, with Particular Reference to 
Pre-operative Radiation. MM. Vera Peters. J. Canad. 
A. Radiologists 4: 32-38, June 1953. 

The author outlines the plan of therapy for carcinoma 
of the breast used at Toronto General Hospital. The 
disease is divided into five stages instead of the usual 
four, with separation from the Portmann Stage II of a 
group of cases characterized by local spread with fascial 
attachment, but without fixation to chest wall, and 
by dimpling of the skin without obvious invasion or 
nipple retraction. This was done as a former survey 
revealed that the majority of recurrences after post- 
operative radiation occurred in this segregated group, 
which is now designated Stage III. Stages IV and V 
correspond essentially to the usual Stages III and IV. 

Stage I can be adequately controlled by radical sur- 
gery alone except for inner hemisphere lesions, in which 
irradiation may be advantageous. Stage II patients 
receive postoperative irradiation. Patients in the 
Stage III category are given irradiation preoperatively, 
as are all Stage IV cases. Therapy in Stage V, with 
metastases, is nearly always radiological throughout, 
with radical treatment unwarranted. With the excep- 
tion of Stage V cases, the course of treatment is essen- 
tially the same for those patients receiving either pre- 
operative or postoperative radiation. A modified 
MeWhirter technic is employed, with an approximate 
tumor dose of 4,000 r delivered to the chest wall over a 
two-week period for a patient of average stature. 

Figures are given to show the advantage of preopera- 
tive irradiation in a group of 135 cases, as compared toa 
larger postoperation series of 921 cases. A 42 per 
cent five-year survival was obtained in 93 preoperatively 
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irradiated Stage IV cases, a percentage that is almost 
identical with the overall five-year survival of patients 
of all stages receiving postoperative irradiation. Some 
18 per cent of the patients who received preoperative 
treatment showed no cancer at the time of surgery 
Forty-five patients had grossly enlarged axillary nodes 
initially, and in nearly one-half of these the axilla was 
found to be free of disease at operation 

The probabilities of control of carcinoma of the breast 
are briefly discussed, together with certain factors that 
influence the prognosis. The rate of growth, as judged 
by the stage-duration ratio, proved to be no accurate 
guide to the degree of malignancy, there being as many 
five-year cures among the fast-growing as among the 
slow-growing tumors. Location of the lesion, however, 
was of definite significance. Earlier lymphatic spread 
and poorer five-year results were found with inner 
hemisphere involvement 

Statistical data are presented showing that, with the 
exception of the stage of the disease, the coincidence of 
onset of disease with the menopause appears to be the 
most important factor influencing prognosis. Five- 
year survivals of 58 per cent and 59 per cent were seen 
in the pre- and post-menopausal groups respectively, 
but only 11 per cent survival if the disease developed 
concurrently with the menopause. Further cytological 
studies may prove a more correct means of predict- 
ing the tendency to early hematogenous metastases, 
but at present this factor is believed to be best linked 
with increased hormonal influence 

Twelve tables. C. M. GREENWALD, M.D. 

Cleveland Clinic 


Results of Supervoltage Roentgenotherapy of Esoph- 
ageal Carcinoma. Franz Buschke and S. T. Cantril. 
J. Thoracic Surg. 26: 105-108, July 1953. 

Of 58 patients with epidermoid carcinoma of the 
esophagus seen in a period of twelve and a half years, 
27 were given adequate treatment (a minimal tumor 
dose of 5,000 r with supervoltage apparatus in forty to 
forty-five days, or its equivalent with greater frac- 
tionation). The others were either not treated at 
all or were treated inadequately. Five of the 27 are 
stated to be clinically well. 

Among 29 patients seen more than five years before 
the report, 19 were admitted for treatment, and 14 of 
these received adequate therapy. Three of these pa- 
tients were completely well and free from disease for 
periods of eight to twelve years. One of these had 
disease in the cervical esophagus, one in the upper, and 
one in the lower thoracic segment. No patient with 
disease in the mid-thoracic portion remained well 

Analysis of 22 cases which received adequate treat- 
ment but remained uncontrolled showed that, with one 
possible exception, none would have had a better chance 
for survival with surgical treatment. Eight of the 22 
patients received enough palliation so they had normal 
or almost normal esophageal function up to the time, 
or very shortly prior to the time, of death, which oc- 
curred after intervals of from five to twenty-five months 

Two tables ARTHUR S. TucKER, M.D 

Cleveland Clinic 


Facts and Fancies about Cancer of the Lung. D 
W. Smithers. Brit. M. J. 1: 1235-1239, June 6, 
1953. 

The startling rise in the recorded death rate from 
cancer of the lung is in large part due to change in the 
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number and age of the population and to improved diag- 
nosis. There has been, also, some real increase, but 
to what extent is not clear. 

The author discusses the limited reliability of the 
diagnosis of bronchogenic carcinoma as recorded on 
the death certificate. The diagnostic difficulties are 
considerable, and in the majority of recorded deaths the 
diagnosis is unsubstantiated. It seems apparent that, 
from the large pool of patients dying with symptoms 
common to many chronic lung and heart disorders, an 
increasing number are being labeled “lung cancer’ 
without sufficient confirmation. 

The treatment and survival data of 818 cases seen 
between 1944 and 1950 are presented. The majority 
of patients received either palliative or radical roentgen 
irradiation. Surgical cases numbered only 35, includ- 
ing 5 cases which received preoperative irradiation. 
This the author suggests may be of some value (and 
can at least be given while the patient is waiting for a 
surgical bed). Of the total group, only 18 survived 
three years, 10 of these being in the surgical group, in- 
cluding 2 of the 5 receiving preoperative irradiation. 

The article closes with a warning against the present 
tendency of alarming the public with extravagant ac- 
counts of the rising death rate from the disease, and its 
cause as relates to smoking. While the medical pro- 
fession is still trying to sort the facts from the fancies, 
it is believed that probably too much of a public issue 
has been made of this comparatively small change within 
the larger group of those dying of lung symptoms, a 
change which may in great part be due to the method of 
recording. 

Four tables; 1 graph. C. M. GREENWALD, M.D. 

Cleveland Clinic 


A Technique of Simulated Rotation Therapy for the 
Treatment of Carcinoma of the Bronchus. I. Churchill- 
Davidson. Proc. Roy. Soc. Med. 46: 463-464, June 
1953. 

The author describes a simulated rotation therapy 
technic for cancer of the lung, using 26 portals measuring 
6 cm. in width and 15 cm. in length, each overlapping 2 
cm. upon the next. Thirteen anterior and 13 posterior 
portals are used. Lateral irradiation is avoided, since 
the effect on normal lung would be too great. Six or 
seven portals are treated each day, the beams being 
directed so that the entire tumor is treated evenly. 
The technical factors are 250 kv.p., h.v.l. 1.75 mm. Cu, 
and a focal skin distance of 50 cm. This results in a 
maximum skin dosage of 400 per cent, a tumor maxi- 
mum of 620 per cent, and minimum of 455 per cent. 

Twenty-three cases of inoperable bronchial carcinoma 
were treated by this technic, receiving a minimum tumor 
dose of 5,000 r in seven weeks. This amount of ir- 
radiation caused fibrosis of both the irradiated and 
non-irradiated lung, possibly due to lymphatic block- 
age. Because of this, the procedure is not suitable for 
routine use. In 4 of 10 cases examined postmortem 
there was no residual tumor in the chest. One patient 
was alive after thirty-four months. 

Two roentgenograms; 1 drawing. 

Pavut Massixk, M.D. 
Quincy, Mass. 


Roentgen Therapy of the Small Intestine. S. Di 


Rienzo. Radiologia 3: 131-134, June 1953. 
Roentgen rays selectively produce lesions of varied 
intensity in the mucosa of the small intestine of man 
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when administered in doses only slightly superior to 
those used in radiotherapy; consequently, in some sen. 
sitive patients definite small bowel lesions develop when 
cure of an abdominal process is attempted. No meas- 
ures are known to prevent this injury, but several fac- 
tors are known to aggravate it. Administration of 
sulfonamides concurrent with abdominal radiotherapy 
is particularly harmful. The authors have observed 4 
cases in which grave damage was produced by this 
incompatibility. 

Indications for roentgen therapy to the small bowel 
are “relative” in inflammatory processes, especially 
in chronic ones. Regional ileitis may respond to such 
therapy, administered in daily skin doses of 100 r so 
that the affected area receives at least 50 r daily, up to 
a total of about 1,000 r. Actinomycosis, either pri- 
mary or secondary to contiguous lesions, is best treated 
by combining roentgen therapy with antibiotics. In 
such cases, the dose is twice that used in regional ileitis, 
or about 2,000 r, delivered to affected areas in ten to 
fifteen days. This dose causes a frank reaction in the 
healthy bowel which starts eight to ten days after 
termination of the therapy and which may persist 
for more than a month. 

Indications for roentgen therapy are absolute in 
malignant lesions and especially in lymphosarcoma and 
lymphogranuloma. Results obtained in the treatment 
of carcinoma of the small intestine are not favorable, as 
the required dose is greater than the maximum tolerance 
of the bowel. Moreover, the depth of the lesion and 
the difficulties in focusing tend to make such therapy 
purely palliative. However, lymphogranuloma and 
especially lymphosarcoma may be arrested, sometimes 
definitively, with the use of moderate doses which cause 
only superficial mucosal lesions. 

Jonas BRACHFELD, M.D. 
Philadelphia, Penna 


Management of Carcinoma of the Cervix. Jesshill 
Love, Irvin H. Sonne, Jr., aud Robert Greco. J. 
Kentucky State M. A. 51: 251-254, June 1953 

In 1951, 454 cases of carcinoma of the cervix were 
reported in Kentucky, with 166 deaths from this cause. 
Recognition of the early signs and symptoms of the 
necessary to obtain an improvement in 
Rigid follow-up should be practiced 


disease is 
treatment results. 
after treatment. ; 

Early discovery of the lesion depends upon recogni- 
tion of minimal symptoms and signs such as post-coital 
spotting, vaginal discharge, and intermenstrual bleed- 
ing. The actual diagnosis rests upon a bimanual and 
speculum examination, and biopsy. . 

Therapy for carcinoma of the cervix is usually radio- 
logical, except for carcinoma in situ, which may be at- 
tacked by panhysterectomy. Radioresistant disease 
may be subjected to radical hysterectomy Rarely, 
exenteration for uncontrolled carcinoma may be con- 
sidered if there is moderate parametrial invasion without 
fixation to the pelvic wall. 

The technic of treatment depends upon the disease 
process. Infection, necrosis, large tumor size, and 
bleeding, all indicate utilization of external roentgen 
therapy prior to radium application. In early cases 
uncomplicated by these factors, radium may be 
used first. The total tumor dose is spread over @ 
period of four to six weeks, dividing the radium applica- 
tion into at least two sessions, with interposed periods 
of roentgen therapy. Flexibility of technic is impor 
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tant, although moderate protraction is deemed neces- 
sary. The radium dosage is about 1,000 r daily, with 
an intracervical tandem and vaginal ovoids. The ap- 
plicator is rigidly interlocked by dove-tail slots in the 
Epwarp E. TENNANT, M.D. 


ovoids : . 
Jacksonville, N. C. 


Uniformity of Dosage in Bladder Carcinoma. Mary 
Douglas. Proc. Roy. Soc. Med. 46: 465-466, June 
1953. 

The author describes her technic of introducing 
radon seeds for the treatment of carcinoma of the 
bladder. She uses a jig and five introducers which 
space the radon seeds equally. The jig consists of two 
parallel bars fixed 5 cm. apart with holes in each bar 
at intervals of 1 cm. The introducers are passed 
through corresponding holes in the bars and are thus 1 
cm. apart and parallel to one another. Each introducer 
comprises a trocar and cannula graduated in centi- 
meters. The seeds are introduced in the usual way with 
a blunt stilette replacing the sharp-pointed trocar 

The bladder is opened and, with the jig resting lightly 
on the margins of the wound, the seeds are introduced 
so that they cover the lesion and a centimeter of sur- 
rounding healthy tissue, at l-cm. intervals. Stereo- 
scopic roentgenograms are obtained to check the posi- 
tion of the implants 

This procedure alone has been used in some cases for 
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a dose of 6,000 r. A preferred method is to deliver 
3,000 r by radon implantation, using weaker seeds, 
and to follow this in two weeks by 3,000 r of roentgen 
radiation. This is considered better than x-ray treat- 
ment alone. Two circular 10-cm. x-ray fields are used. 
The field is checked by films taken with the treatment 
machine. 
The method is still too new for adequate evaluation 
of results. 
One roentgenogram; 1 drawing. 
PauL MassiKk, M.D. 
Quincy, Mass. 


Selection of the Far Advanced Cancer Patient for 
Roentgen Therapy. James O'’Donaghue. Missouri 
Med. 50: 419-424, June 1953. 

In giving palliative therapy to far advanced cancer 
patients one should exclude cases which are terminal, 
since their suffering will only be increased. On the 
other hand, one must not deny treatment as long as 
there is any chance of benefit, since the case in question 
may be the rare exception in which the tumor turns 
out to be unusually sensitive to radiation and regresses 
completely 

Five cases are reported of “advanced malignancy” 
(2 were finally diagnosed as non-malignant) with long 
survival in the face of what seemed to be less than ade- 
quate therapy. Zac F. Enpress, M.D 

Pontiac, Mich 


RADIOISOTOPES 


Encouraging and Discouraging Research with 
Therapeutic Radioisotopes. Marshall Brucer. J. Ken- 
tucky State M. A. 51: 243-247, June 1953. 

In reviewing the history and application of the five 
clinically utilized radioactive isotopes, the author at- 
tempts to point out the fundamental principles of iso- 
tope radiation therapy. The field is extremely well 
covered and an adequate abstract is difficult. 

Basically, the applications of isotopes fall into three 
groups: 

(1) As a Radium Substitute: Utilization of cobalt 
60 exemplifies the advantages of isotopes as a radium 
substitute. Flexibility in application, ready avail- 
ability, relatively low cost, and plentiful sources make 
possible application not hampered by the physical 
limitations and distribution imposed on radium. PR.adio- 
gold seeds have been used to replace radon in a similar 
manner. 

(2) Asa Substitute for Roentgen Therapy: There are 
about ten isotopes with sufficiently high specific ac- 
tivity to challenge the pre-eminence of x-ray therapy. 
Three of these, namely cesium 137, europium 152, 
and cobalt 60, can be employed in units which are rela- 
tively cheap, simple, compact, and require minimal 
maintenance when compared to multimillion-volt 
X-ray equipment. With such units, affording a high 
percentage depth dose, and rotation technic, it should 
be possible to obtain a maximum dose differential be- 
tween tumor and normal adjacent tissue. 

(3) Semi-mechanical Placement of Internal Radiation 
Sources: Under this heading come the injection of 
radiogold into and around the prostate, the use of the 
Same isotope for the treatment of pleural and peritoneal 
carcinomatous effusions, and the direct injection of 
colloidal suspensions of isotopes into the blood stream. 





Reference is made to the use of radioiodine in thyroid 
disease as a classic example of the avidity of a particular 
tissue for a given isotope. With this method, localiza- 
tion in the tumor must occur metabolically within a 
small fraction of half-life of the isotope, and it must 
persist in this location for a significant portion of the 
decay time. Future usefulness of this technic of iso- 
tope localization may be obtained by attaching isotopes 
to a complex molecule which will be utilized metaboli- 
cally by the tumor cells. This, however, must await 
further research into tumor metabolism. 

Much investigation is required to evaluate the possi- 
bilities of radioisotope application to clinical thera- 
peutic radiology. The five isotopes in use today, 
namely cobalt 60, strontium 90, gold 198, phosphorus 
32, and iodine 131, represent only a small fraction of 
the 300 which are theoretically available. 

Three illustrations. Epwarp E. TENNANT, M.D. 

Jacksonville, N. C. 


The Measurement of Radioactive Iodine in Vivo. 
L. G. Stephens-Newsham. J. Canad. A. Radiologists 
4: 20-22, March 1953. 

The author discusses the problem of measuring the 
amount of radioiodine in the thyroid by external gamma 
counting and describes a twin counter arrangement 
permitting the measurement with an accuracy within 
+ 5 per cent without knowledge of the exact position 
of the gland. The two counters have a fixed inter- 
vening distance, so that one may be placed anteriorly 
and one posteriorly. Fewer counts are required, and 
no interference with the background count of the thigh 
is introduced with the patient lying in bed. The two 
counters are held fixed in lead shields having apertures 
of 3.8 X 10 cm., supported on an old x-ray stand, 
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The correction necessary for backscatter and ab- 
sorption was determined and found to be variable with 
the size of the neck. For a single counter the maximum 
was 16 per cent and for a double counter about 8 per 
cent, for necks of average size. 

The author also describes a directional counter, 
having a diameter of 1/2 inch. Encased in 1/2 inch 
of lead, this is used for mapping and for localization of 
nodules. With this counter, the thyroid could be out- 
lined two hours following the administration of 50 
microcuries of radioactive iodine. 

Four diagrams. Joseru P. Tomsuta, M.D. 

Baton Rouge, La. 


Influence of Adrenal and Gonadal Steroids on the 
Uptake of Iodine by the Thyroid Gland. Walter 
Zingg and William F. Perry. J. Clin. Endocrinol. & 
Metab. 13: 712-723, June 1953. 

Thyroid function was investigated in 28 subjects 
before and after administration of 10 mg. of desoxy- 
corticosterone (DCA), 150 to 250 mg. of cortisone, 12 
mg. of estradiol, 25 mg. of progesterone, or 25 mg. of 
testosterone daily for three days. 

Thyroid activity was markedly depressed after ad- 
ministration of either DCA or cortisone, as indicated 
by lowered uptakes of both stable and radioactive 
iodine and by a lowered thyroid clearance of I'*!. 
As the renal clearance of iodine was unaffected, the 
lowered uptake appeared to be a true depression of 
function and not merely a reflection of increased renal 
disposal. 

A similar depression was produced by progesterone. 
The administration of estradiol was followed by in- 
consistent changes. Testosterone, in the dosage used, 
was without effect. These findings should be con- 
sidered in evaluating tracer studies of radioiodine for 
measurement of thyroid function. 

Two graphs; 4 tables. D. pEF. BAvER, M.D. 

Coos Bay, Ore. 


Radioiodine Tracer and Biopsy in the Diagnosis and 
Treatment of Hyperthyroidism. Carl F. Baumeister. 
Arch. Surg. 67 : 80-91, July 1953. 

The author points out that no one test is a reliable 
indicator of the status of thyroid function, not even 
histologic study of the gland. By utilizing basal 
metabolic rate determinations, radioiodine tracer 
studies, and thyroid biopsies, a fairly complete picture 
may be obtained for practical clinical purposes, but none 
of these tests is in itself a final answer. Determinations 
of protein-bound I**! and the conversion ratio are sub- 
ject to wide variation and technical errors. 

Four cases are reported to illustrate the necessity of 
correlating clinical, metabolic, and tracer studies. 
In the first of these, in a neurotic patient, a suggestive 
clinical picture and high radioiodine pick-up were con- 
sidered indicative of hyperthyroidism in spite of a 
normal metabolic rate. Operation was performed and 
a normal thyroid was found. A normal metabolic rate 
does not, however, necessarily mean absence of thyroid 
disease. In the second patient the metabolism was 
normal but a diagnosis of hyperthyroidism was es- 
tablished by a positive tracer test, histologic evidence, 
and improvement following surgery. 

That even a positive biopsy may not mean that the 
patient is suffering from Graves’ disease is indicated by 
the third case. In this instance a low basal metabolic 
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rate and a picture suggestive of myxedema, coupled 
with a high iodine pick-up, led to a diagnosis of thyroid 
hyperplasia due to excess thyrotropin. In the fourth 
case, no agreement was reached as to the diagnosis, 
even after microscopic study. This patient was ob- 
viously suffering from a severe neurosis 

The author's technic for tracer tests and calculation 
of urinary output is described (see also Seed, Jaffe, 
and Baumeister: J. Clin. Endocrinol. 11: 1143, 1951. 
Abst. in Radiology 59: 311, 1952). A 50-ue. dose of 
carrier-free I'*! is administered in distilled water to 
increase volume to exactly 25 ml. Measurements are 
made at three distances, with the use of a Geiger- 
Miiller counter. The patient must not be taking 
thyroid medication, antithyroid drugs, or iodine. [If 
he is receiving antithyroid therapy with iodine or pro- 
pylthiouracil, the medication is discontinued for one 
week. The contrast medium used in gallbladder studies 
interferes with the test for about three weeks and 
administration of desiccated thyroid for about the same 
length of time. 

Three photomicrographs. 

ROBERT H. LEAMING, M.D. 
Memorial Center, N. Y. 


Thyroid Carcinoma. Visualization of a Distant 
Osseous Metastasis by Scintiscanner; Observations 
during I'*' Therapy. Norman W. Specht, Franz K. 
Bauer, and Ralph M. Adams. Am. J. Med. 14: 
766-769, June 1953. 

A case of adenocarcinoma of the thyroid with a 
large solitary metastasis in the spine is presented. 
Following surgical ablation of the primary tumor and 
the normal thyroid gland, the metastasis began to ac- 
cumulate I'*! in significant amounts (18 per cent of an 
orally administered dose), though previously it had 
shown no uptake. 

The metastasis was demonstrated visually by means 
of a gamma-detecting scintiscanner, and its progress 
during a course of I'*! therapy was followed by re- 
peated scintigrams. 

Six iliustrations, including 1 radioautograph. 


Radioactive-Iodine Studies in Non-Endemic Goitrous 
Cretinism. E. M. McGirr and James H. Hutchison. 
Lancet 1: 1117-1120, June 6, 1953. 

The authors report the results of radioactive-iodine 
studies in 12 patients with non-endemic goitrous 
cretinism. The uptake of iodine by the thyroid in 
these cases was strongly suggestive of hyperthyroidism. 
Not only did the gland accumulate radioiodine from 
the blood stream, but in most instances it did so with 
abnormal rapidity and in excessive amounts. The 
protein-bound iodine content of the blood plasma was 
also in some of the cases characteristic of hyperthyroid- 
ism rather than hypothyroidism. These observations 
emphasize the danger of permitting laboratory tests to 
take precedence over clinical assessment of the patient, 
since of themselves they might readily have been inter- 
preted as indicating thyrotoxicosis. The urinary 
excretion of iodine, on the other hand, was consistent 
with hypothyroidism. 

The results of these studies not only confirm reports 
of others that the thyroids of cretins with non-endemic 
goiter are hyperactive and can accumulate radioactive 
iodine more rapidly and to a greater degree than normal 
but show further that the inorganic iodine thus ac- 
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cumulated may be converted in the gland into an organic 
form—not thyroxine—which is released into the cir- 
culation. Its chemical nature is not known, but it 
is present in that fraction of the plasma which is ex- 
tractable by butyl alcohol but not re-extractable by 
treatment with a solution of 5 per cent NasCo; in 4 N 
NaOH. 

It is postulated that these cases of non-endemic 
cretinism associated with a thyroid gland which is 
able and eager to take up and convert inorganic iodine 
to an organic form may represent an intrinsic, probably 
familial, defect in the final synthesis of the thyroid 
hormone. Four of the authors’ 12 patients were 
members of one family and 3 were closely related to 
them. Two others were members of one family. 

Four tables. 


Radioactive Gold in Malignant Effusions. J. 
Walter. Proc. Roy. Soc. Med. 46: 466-471, June 
1953 

Radioactive gold colloid has been used with some 
success to control malignant effusions in the abdominal 
and thoracic cavities. Radiogold emits beta particles 
of 0.96 mev. maximum energy and two soft gamma 
rays. Its half-life is 2.7 days. Most of the dose is 
delivered by the beta rays, which have a maximum 
range in tissue of 3.8mm. The radiogold is prepared 
in colloidal form with a particle size of 50-100 mug, 
allowing it to be absorbed through serous surfaces. 
The total amount of gold is small (0.2 mg./mc.) 

After removal of most of the fluid, the gold, in saline 
solution, is instilled into the cavity under gravity 
pressure. The patient is then rotated to distribute 
the solution as uniformly as possible. In 7 of 15 pa- 
tients with abdominal effusions secondary to tumors of 
the ovary, cervix, tubes, breast, and possibly in 2 in- 
stances of the gastrointestinal tract, a measure of suc- 
cess was achieved with doses of 140 to 250 mc., reac- 
cumulation of fluid being controlled for two to thirteen 
months. In only 1 of 4 cases was intrapleural effusion 
controlled. A few patients suffered mild - radiation 
reactions, with pain, vomiting, or diarrhea. 

In cases coming to autopsy, the treatment was found 
to have produced marked thickening of the peritoneal 
surfaces. In a patient receiving 200 mc. twenty-eight 
days before death, the dosage reached as high as 42,000 
r on the surface of the large intestine. 

Four illustrations; 5 tables. 

Paut Massik, M.D. 
Quincy, Mass. 


The Use of Radioactive Colloidal Gold in the Treat- 
ment of Serous Effusions of Neoplastic Origin. J. P. 
Storaasli, F. J. Bonte, D. P. King, and H. L. Friedell. 
Surg., Gynec. & Obst. 96: 707-710, June 1953. 

Nineteen patients received intrapleural or intra- 
peritoneal injections of radioactive colloidal gold for 
serous effusions of neoplastic origin. Thirteen were 
treated for ascites and 6 for pleural effusion. Doses 
between 75 and 125 millicuries were used in the peri- 
toneal cavity, and between 35 and 75 millicuries in the 
pleural cavity. Calibrations have shown that for 100 
millicuries introduced into the abdominal cavity, a 
dose of 2,000 rep is administered. ; 

All patients had far advanced disease, but approxi- 
mately two-thirds of them were benefited, requiring no 
further or fewer withdrawals of fluid. There is no 
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evidence, however, that this treatment prolongs life. 
Patients with the primary diagnosis of carcinoma of 
the ovary responded particularly well, suggesting the 
possibility of the use of radioactive colloidal gold early 
in the treatment of ovarian carcinoma in anticipation 
of neoplastic spread to the peritoneum. 


THEODORE E. Keats, M.D. 
University of California 


Three tables. 


The Treatment of Moderately Advanced Carcinoma 
of the Prostate with Radioactive Gold. H. Dabney 
Kerr, R. H. Flocks, H. B. Elkins, and David Culp. 
Am. J. Roentgenol. 69: 969-977, June 1953 

The authors have used radioactive gold in 50 cases of 
carcinoma of the prostate. Their chief reason for use 
of the isotope in such cases was that it offered a possible 
means of completely destroying a malignant neoplasm 
where no other procedure has proved to be satisfactory. 
The radiation is mainly of the beta variety and can 
therefore be confined relatively easily. The gamma 
radiation is strong enough to improve the uniformity 
of the total radiation. Adjacent structures such as the 
rectum and bladder are rather well protected 

The moderate-sized prostate (30 to 60 gm.) is be- 
lieved to be best treated with 2 millicuries of radioactive 
gold per gram of prostatic tissue, the gold being in- 
jected directly into the prostate through a suprapubic 
cystostomy. The periprostatic tissue and seminal 
vesicles are injected by transvesical and extravesical 
routes. Palpable nodes are also injected. The total 
dose is limited to 5 to 10 mc., depending upon the ex- 
tent of the disease. The diluent mixture consists of 
100 c.c. normal saline, 100 turbidity units of hyaluroni- 
dase, and 1 c.c. of 1/1000 epinephrine. 

At the time of this report 27 of the authors’ 50 pa- 
tients had lived six months or more and were without 
clinical evidence of disease. Eight of the remaining 2: 
patients died with the disease, 8 were alive with clinical 
evidence of disease, and 7 died with no evidence of 
prostatic cancer. Ninety-eight per cent of all tumors 
showed a prompt and significant decrease in size. 
This regression would seem to indicate that the im- 
portant goals in this technic are proper distribution of 
the gold in the tissue and correct dosage. Complica- 
tions were almost exclusively limited to rectal irritation. 
In the 50 cases reported, only 15 had some rectal reac- 
tion, consisting in tenesmus, bleeding, strictures, or 
ulcers. In a subsequent series of 67 cases, there were 
only 3 with rectal difficulties. 

Cases of Group II (extension beyond the capsule but 
no evidence of metastases outside the pelvis) give the 
best results. Before using this method, metastatic 
lesions should be ruled out. 

Two figures; 1 table. 

RIcHARD F. McCiure, M.D 
Palos Verdes Estates, Calif. 


Radioactive Colloidal Gold in Carcinoma of the 
Cervix. S. D. Soule. West. J. Surg. 61: 297-300, June 
1953. 

All too often the treatment of carcinoma of the cervix 
fails because of recurrence of residual neoplasm in the 
regional lymph nodes and the lateral parametrial 
area. Introduction of radioactive substances has 
opened a new approach to this problem, for an in- 
jected radioactive colloid will be phagocytosed and 
carried by the lymphatics to regional lymph nodes. 
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To be of value, the radioactive colloid must have radia- 
tions capable of destruction of the neoplasm; it must 
be non-toxic; and it must have a half-life which will 
not endanger the patient by prolonged exposure. 
Au!®* most nearly fulfills these requirements. 

At the Tumor Clinic of Washington University, a 
total of 60 patients with carcinoma of the cervix have 
been treated by radioactive gold. External irradiation 
therapy was omitted in these patients and radioactive 
gold was injected by needle and syringe into each para- 
metrium. The needle is introduced into the para- 
cervical area and the material is injected into several 
sites in the parametrium, a total of 50 to 75 millicuries 
being administered to each side. If the patient is to 
have a radical hysterectomy also, radium is not used, 
but if surgery is not planned, intracavitary application 
of radium is carried out. 

Forty-five of the 60 patients treated were subjected 
to radical hysterectomies eighteen to thirty days 
following the injection of the gold. By determining 
radioactivity in the tissues removed surgically, and by 
direct measurement with a scintillation counter at the 
time of surgery, the doses delivered to various sites 
have been estimated. Approximately 75,000 roentgen 
equivalent physical units, primarily from beta rays, 
are delivered at the site injection. The true pelvis 
receives 2,000 to 3,000 r from the gamma sources of 
the gold. The obturator and hypogastric nodes re- 
ceive between 20,000 and 75,000 roentgen equivalent 
physical units, and it is assumed that this form of treat- 
ment delivers a much greater amount of radiation to the 
lateral pelvic walls than any presently used form of x- 
ray or intracavitary radium application. Systemic re- 
actions to this form of therapy have been minimal. 

The author also mentions the use of radioactive gold 
in the treatment of pleural effusion and ascites as- 





















































Gamma-Ray Output of Radium. A. Ghosh, J. 
Kastner, and G. N. Whyte. Nucleonics 11: 70-72, 
June 1953. 

The authors cite the growing use of large gamma-ray 
sources to emphasize the importance of radium stand- 
ards for the calibration of detecting and monitoring 
instruments. Various previous determinations of the 
output of radium standards are surveyed, displaying 
results ranging from approximately 8.0 to 8.5 r per 
hour at 1.0 cm. from 1.0 mg. of radium encased in 0.5 
mm. of platinum. 

An ionization chamber is described with a polystyrene 
wall and inner conducting coating of graphite. This 
chamber was exposed at various distances from several 
different radium sources. The wall thickness of the 
polystyrene chamber was also varied to permit cor- 
rection for attenuation. A value of 8.41 + 0.24/- 
mg./hr. at 1.0 cm. was obtained. This value includes 
correction from the polystyrene wall to an effective air 
wall. The theoretical correction for the density polari- 
zation effect is not included. This effect is believed to 
result in a decreased energy loss in materials in the 
solid or liquid state compared to the gaseous state due 
to polarization. 

Results of free-air chamber determinations are de- 
scribed which indicate a somewhat smaller value, of 
about 8.0 r/mg./hr. at 1.0cm. This discrepancy may 
be explained on the basis of an anomalously large 
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sociated with cancer and in direct tumor infiltration of 
malignant masses [see preceding abstracts]. 
DEAN W. GEHEBER, M_D. 
Baton Rouge, La, 


The Absorption of Iron. Radioiron Studies in 
Idiopathic Hemochromatosis, Malnutritional Cyto- 
siderosis, and Transfusional Hemosiderosis. T. 4. 
Bothwell, H. van W. van Doorn-Wittkampf, M. L, 
Du Preez, and T. Alper. J. Lab. & Clin. Med, 4]; 
836-848, June 1953. 

The pattern of radioiron absorption was studied in 
patients with idiopathic hemochromatosis, malnutri- 
tional cytosiderosis, and transfusional hemosiderosis, 
and the results were compared with a group of control 
subjects. 

Increased iron absorption was found in idiopathic 
hemochromatosis. Some of the absorbed iron was 
utilized for hemoglobin formation, and the remainder 
was deposited in the liver and other organs. Neither 
phosphates nor fat-soluble vitamins were found to in- 
fluence the rate or pattern of absorption. 

The absorption of iron from the gut seemed low in 4 
cases of malnutritional cytosiderosis. In a fifth case a 
significant blood uptake and an abnormal deposition in 
the liver were found. 

Iron absorption was not completely absent in trans- 
fusional hemosiderosis, although hemoglobin utiliza- 
tion was very low in all except one subject. It would 
seem that absorption of iron may continue to occur in 
this condition in spite of saturated body iron stores. 

There was a wide individual variation in the level of 
radioiron in the hemoglobin of the control subjects and 
suggestive evidence that all the absorbed iron was not 
necessarily being utilized immediately for hemoglobin 
formation. 


RADIATION EFFECTS 


polarization decrease in energy loss for low atomic 
wall materials. In any event, the importance of de- 
termining the validity and magnitude of the density 
effect, even with radium gamma-ray energies, is em- 
phasized. 
Three figures; 2 tables. 
Joun S. Laucuttn, Ph.D. 
Memorial Center, New York 


Radiation Burns from Diffraction Apparatus Simulat- 
ing Infections. Report of Cases. R. M. Watrous, 
Hazel W. Hodges, and M. J. McAndrew. J.A.M.A. 
152: 513-514, June 6, 1953. 

X-ray diffraction apparatus is a valuable tool but, 
as with all x-ray equipment, may produce burns if 
correct operating instructions are not followed. The 
authors report five such injuries in three persons, the 
result of improper use of an x-ray diffraction apparatus 
for fluoroscopy of the fingers. These injuries may be 
confused with infections or — burns unless the 
physician is familiar with tlle history. The patients 
rarely connect the exposure with the subsequent lesion. 

Radiation injury should be suggested by the typical 
appearance of the burn after the first week, the exten- 
sive necrosis, rarely found in any type of infection, 
the absence of lymphangitis or other systemic signs of 
infection, and the protracted period of healing. An 
atrophic scar, loss of tissue, telangiectasis, loss of skin 
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and tendency to hyperkeratosis are character- 


ridges, 
istic of the healed lesion. 
Four photographs. 


LAWRENCE R. JAMES, M.D. 
Boston, Mass. 


Focal Scleral Necrosis. A Late Sequel of Irradiation. 
Ira S. Jones and A. B. Reese. Arch. Ophth. 49: 633- 
636, June 1953. 

The authors present 3 cases of focal scleral necrosis 
following application of radiation to the globe. So 
far as could be determined, this sequela has not pre- 
viously been described. 

It is commonly known that bone may undergo 
necrosis after irradiation, and it may well be that the 
condition reported in these cases is analogous, since 
the sclera, like bone, is relatively avascular. The 
sequestration phenomenon, which developed in these 
cases, is another point in common with bone necrosis. 

Both gamma and beta radiation are capable of 
producing sclerosis. In 2 of the patients eighteen and 
four years, respectively, elapsed after treatment with 
gamma radiation, while in the third only six weeks 
passed between the initiation of beta therapy and the 
appearance of an ulcer. Nothing is stated regarding 
the dosage administered in these cases except that a 
minimum of 1,500 rep, with the other factors unknown, 
was sufficient to produce the necrosis. This is a beta 
dose considered moderate and commonly employed. 

The possibility of focal scleral necrosis should be 
considered when irradiation to the sclera or limbus is 
contemplated. 

Three photographs; 2 photomicrographs. 


Mitotic Effects of Prolonged Irradiation with Low- 
Intensity Gamma Rays on the Chortophaga Neuroblast. 
J. Gordon Carlson, Nyra G. Harrington, and Mary 
Esther Gaulden. Biol. Bull. 104: 313-322, June 1953. 

Grasshopper (Chortophaga viridifasciata) eggs were 
irradiated with low intensity gamma rays over periods 
of two to six days. Six-day exposures at 3.4 r per hour 
reduced the mid-mitotic count to about 40 per cent of 
normal for a period of about seven hours following 
irradiation. The same dose delivered in a few minutes 
would have caused a reduction to zero for about five 
hours, beginning within an hour of completion of ex- 
posure. 

Continuous irradiation of 0.8 r per hour failed to 
produce a significant mid-mitotic effect at the end of two 
days, but resulted in a significant increase in the num- 
ber of mid-mitoses at the end of four days and the end 
of six days. This radiation-induced increase in the 
number of mid-mitoses immediately following four 
and six days of treatment was shown to result, not from 
a stimulating effect of the radiation on mitotic ac- 
tivity, but from the simultaneous progression into 
mid-mitosis of neuroblasts that accumulated in late 
prophase as a result of the inhibiting effect of the radia- 
tion on this stage. 

Five illustrations; 2 tables. 


The Effect of X-Irradiation on Nuclease Activity and 
Respiration of Tetrahymena geleii W. Herbert J. 
Richel and Jay S. Roth. Biol. Bull. 104: 351-358, 
June 1953. 

Concentrated suspensions of homogenates of Tetra- 
hymena geleii W were exposed to roentgen irradiation in 
doses of 300,000 and 500,000 r. At these levels the 
respiration decreased 30 and 40 per cent respectively. 
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The addition of cysteine to the organisms prior to ir- 
radiation at 300,000 r afforded approximately 50 per 
cent protection as measured by oxygen consumption. 
Homocysteine and pyruvate also gave marked protec- 
tion, while methionine was without effect. Cysteine 
and glutathione stimulated the respiration of normal 
cells appreciably, but methionine, serine, glycine, and 
homocysteine had little or no effect. 

Ribonuclease and desoxyribonuclease activities were 
not changed significantly in homogenates obtained from 
whole cells which were irradiated at 300,000 and 500,000 
r. However, both enzymes were inhibited by about 
50 per cent in homogenates which were irradiated at 
500,000 r. For ribonuclease this inhibition was com- 
pletely reversed by irradiating in the presence of 
cysteine. Inhibition of ribonuclease of normal Tetra- 
hymena homogenate by p-chloromercuribenzoate was 
reversed by cysteine. 

One table. 


The Treatment of the Acute Radiation Syndrome in 
Dogs with Aureomycin and Whole Blood. Frank W. 
Furth, Molly P. Coulter, Robert W. Miller, Joe W. 
Howland, and Scott N. Swisher. J. Lab. & Clin. 
Med. 41: 918-928, June 1953. 

Ninety-six dogs were subjected to an LD 88 of total- 
body x-irradiation. One group received only x-ray 
therapy; a second group was treated with Aureomycin 
(50 mg. per kilogram of body weight per day), beginning 
twenty-four hours after irradiation; a third group re- 
ceived transfusions of stored whole blood, and a fourth 
group received both Aureomycin and whole blood. 
The animals treated by the prophylactic administration 
of Aureomycin and/or transfusion, on a demand basis 
of stored whole blood, were neither benefited nor af- 
fected adversely. 

Ninety-six other dogs were exposed to an LD 62 of 
total-body x-irradiation and were given Aureomycin 
or transfusions of stored whole blood, or both, as in the 
previous experiment. Those treated by Aureomycin 
and/or the transfusion on a predetermined basis of 
stored whole blood were not affected by the therapy. 

Possible reasons for the failure of the therapy are 
discussed: (1) The radiation dose may have been 
too high, with death from hemorrhage and “cyto- 
chemical changes’’ even though the infection was con- 
trolled. It may be that infection plays only a small 
part in the radiation sickness of the dog at this dose 
level. (2) The Aureomycin dose may have been too 
small. (3) Organisms resistant to Aureomycin may 
have developed. 

Since the human casualty of an atomic catastrophe 
would more likely be exposed to infection, the pro- 
phylactic administration of a broad spectrum antibiotic 
is still advisable, despite the results of this study. In- 
asmuch as transfusion of stored whole blood did not 
prevent or limit the extent of the hemorrhagic diathesis, 
such therapy should not be used prophylactically. 
It can be recommended only for the replacement of the 
blood volume or for the treatment of a severe anemia 
caused by hemorrhage. 

Eight graphs. 


Control of the Postirradiation Hemorrhagic State by 
Platelet Transfusions. M. C. Woods, Frances N. 
Gamble, J. Furth and R. R. Bigelow. Blood 8: 545- 
553, June 1953. 

It has been proved in the past that the hemorrhagic 
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state following massive irradiation is characterized by 
the appearance of erythrocytes in large numbers in the 
lymph. Likewise the relationship between irradiation 
thrombocytopenia and bleeding into the tissues is a 
recognized one. The present study describes the ex- 
tent to which single platelet injections diminish the 
hemorrhagic tendency of irradiated dogs and rats as 
indicated by erythrocyte counts in the lymph. The 
dogs used in the study had exteriorized anastomoses 
between the thoracic duct at the left supraclavicular 
region and a branch of the external jugular vein. The 
rats had mesenteric lymph fistulas. 

The animals were exposed to LD 50 or greater doses 
of x-rays and nine to twelve days later received sus- 
pensions of concentrated homologous blood platelets 
intravenously. This ameliorated radiation hemor- 
rhage, though the mode of action remains unknown. 
Following the injection of platelets, pre-injection 
platelet levels of below 50,000 were raised to an average 
of 107,000 in 6 dogs and to an average of 310,000 in 5 
rats at fifteen to thirty minutes after injection. 
Whereas there had been marked diversion of erythro- 
cytes from blood to lymph spaces, the bloody lymph 
cleared within the first hour after injection. Control 
animals received plasma injections, and in these the 
deviation of erythrocytes was unabated. Lymph 
erythrocyte counts in the animals receiving platelet 
injections remained low for twenty-four to thirty-six 
hours after injection. When the platelet level dropped 
below 50,000, bleeding into the lymph spaces recurred. 

Blood platelet and lymph erythrocyte levels are 
excellent indices of the severity of the hemorrhagic 
phase of radiation injury and for gauging the results of 
therapeutic procedures. 

“While the mechanism of platelet action remains to 
be demonstrated, the present studies support the thesis 
of earlier workers that platelets are essential to main- 
tain vascular integrity and that a platelet deficiency is 
the main cause of the postirradiation hemorrhagic 
state.”’ 

Four graphs. BERTRAM LEvIN, M.D. 

Chicago, Ill. 


Reduction of Mortality in Swine from Combined 
Total Body Radiation and Thermal Burns by Strepto- 


mycin. Hamilton Baxter, John A. Drummond, L. G. 
Stephens-Newsham, and Robert G. Randall. Ann. 
Surg. 137: 450-455, April 1953. 

A reduction in mortality of experimental animals 
subjected to total body radiation, as a result of the ad- 
ministration of antibiotics, has been reported by several 
observers. The present paper concerns the treatment 
of young swine with streptomycin following exposure to 
400 r total-body irradiation (200 r to each side) and a 
subsequent 10 to 15 per cent body surface flash burn. 
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This simulates the trauma to be expected from atomic 
weapons. 

Swine exposed to radiation alone exhibited a 20 per 
cent mortality; none died from the sole effects of the 
flash burn. A control group of 10 swine exposed to the 
combined effects of radiation and flash burn showed 
90 per cent mortality in seven to nineteen days, ac- 
companied by an acute radiation syndrome. A second 
group of 10 animals exposed to both flash burn and 
radiation were given 500 mg. of streptomycin intra- 
muscularly daily following the injury. The mortality 
in this group was only 20 per cent, and all suffered rel- 
atively mild radiation sickness symptoms as compared 
to the control group. 

The beneficial action of streptomycin is attributed to 
control of secondary infection and hemorrhage in the 
gastrointestinal tract. 

Three photographs; 3 graphs 

J. Maurice Swain, M.D. 
Cleveland Clinic 


Concerning Nuclear Explosions, 
Missouri Med. 50: 431-435, 


Misconceptions 
Carroll P. Hungate. 
June 1953. 

The author believes that several aspects of nuclear 
explosions have been grossly exaggerated because of 
special circumstances which prevailed at the explosion 
sites. First, as regards the spectacular radioactive 
cloud, he points out that the bursts occurred over dry 
lake beds where dust is ankle deep. A similar blast 
over a city or land covered by vegetation would not pro- 
duce such a dust cloud and hence there would be much 
less radioactivity near the point of explosion. He 
states, also, that at present there is no reliable Geiger 
counter which is small and inexpensive enough for 
large-scale distribution to Civil Defense units. 

The thermal effects of the bomb in the form of infra- 
red radiation travel with the speed of light and naturally 
arrive simultaneously with the flash. Yet the Civil 
Defense Administration distributes a film instructing 
people to duck on seeing the flash in order to avoid being 
burned. The author believes that the danger of fires 
has been exaggerated because of what happened in 
Hiroshima and Nagasaki. In Japan, houses of very 
flimsy construction are crowded together, and in nearly 
every one some type of open fire is maintained twenty- 
four hours a day. Tornadoes do terrific damage when 
they hit our cities but fires do not follow in their wake. 

The blast effects seem to have been exaggerated, also, 
by reporters interested in sensational stories. If there 
is time one should try to get to a shelter. These 
shelters should be outside the house rather than in the 
basement, since the survivors might be trapped by 
debris or flames. Zac F. Enpress, M.D. 

Pontiac, Mich. 








